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ABSTRACT 
This study of the Fermo-Pennsylvanian Minnelusa Group in North 
Dakota was designed to clarify the stratigraphy, illustrate association 
of depositional environments, and to relate the geologic history and 
economic potential of these strata. 
The Minnelusa Group is defined here to include strata above the 
unconformity on the Madison and Big Snowy Groups and below the Opeche 
Formation. The Minnelusa Group in North Dakota contains the Tyler, 
Alaska Bench, Amsden and Broom Creek Formations. The Amsden has been 
divided into three marker defined lithozones designated, in ascending 
order, Medora, Dickinson, and Bismarck. 
Drill and core samples were examined and described interpretively 
and supplemented with sample studies from other sources. Geophysical 
log cross sections and structure, isopachous and lithofacies maps were 
prepared from data collected. The maps and cross sections were used to 
integrate Montana and South Dakota terminology, to study environmental 
distributions and associations, and to determine the hydrocarbon 
potential of various areas. 
A reverse fault component is well demonstrated in the Red Wing 
fault zone in McKenzie County by the occurrence of repeated sections of 
the Kibbey Formation. Local thickening proximal to this fault through-
out the entire section is interpreted to illustrate periodic activity 
of this feature during the Pennsylvanian and Permian periods. Dipmeter 
survey data was used to demonstrate that thickness differences 
xv 
indicating apparent changes in the direction of vertical differential 
movement of the fault blocks were actually a function of differences in 
dip of beds. Fault movement similar to that in the Red Wing fault is 
indicated in Bowman County. 
Multiple modes of sandstone deposition in the Tyler Formation are 
indicated by physical and paleontological data. A modern delta is 
suggested as an analog for deposition of portions of the Tyler. During 
deposition of the Tyler, the North Dakota area was periodically isolated 
by positive elements from areas in central Montana. The Tyler Formation 
in North Dakota and Montana are stratigraphically equivalent. 
The Alaska Bench Formation over much of the area is micritic 
ostracodal limestone with occasional brachiopod fragments and oolites. 
This suggests deposition in a shallow marine to brackish, generally 
low-wave-energy environment. The Alaska Bench in North Dakota and 
Montana are equivalent. 
The Medora lithozone of the Amsden Formation is primarily dolomite, 
suggesting progressive restriction of the environment. Lithologic 
relationships suggest carbonate bank accumulations. This lithozone 
appears equivalent to all of the Roundtop Group in South Dakota and the 
entire Amsden in central Montana. 
Most of the anhydrite in the Amsden is contained in the Dickinson 
lithozone. Marked changes of lithology suggest multiple changes of 
relative sea level and large scale migration of facies. The Dickinson 
lithozone is equivalent to much of the Hayden Group in the Hartville 
area. 
A migrating littoral environment system is represented by the 
Bismarck lithozone and a decrease in restriction of the environment is 
xvi 
implied. This unit is interpreted equivalent to the Meek Group and 
possibly part of the Hayden Group in South Dakota. 
The Broom Creek Formation is interpreted to be Wolfcampian, equiva-
lent to the Broom Creek in the Hartville area. Lithologic associations 
indicative of a high energy environment suggest deposition by a migrating 
beach and offshore bar system with associated carbonate environments. 
The Tyler Formation exhibits several areas with good potential for 
additional petroleum reserves because of trapping conditions and prox-
mity to source rocks. Porous and permeable intervals in the Dickinson 
and Bismarck 1ithozones and in the Broom Creek Formation have potential 
where trapping mechanism and source beds exist. 
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THE STRATIGRAPHY AND 
ECONOMIC POTENTIAL OF PE&~O-PENNSYLVANIAN STRATA 
IN SOUTHWESTERN NORTH DAKOTA 
INTRODUCTION 
Many studies have been conducted during the past 40 years on the 
stratigraphy of the Mississippian> Pennsyl~anian and Permian strata 
exposed in the Black Hills of South Dakota and Wyoming, the Hartville 
area, Casper Arch area, and Bighorn Mountains of Wyoming> and the Big 
Snowy Mountains of Montana. The majority of these studies were con-
cerned only with the surface stratigraphy; however, studies published in 
the last decade, based upon increasingly abundant data derived from 
exploratory tests drilled in search of petroleum, have projected strati-
graphic correlations from the areas of typical surface exposures into 
the subsurface. The data from which these subsurface correlations have 
been made was derived from examination of mechanical well logs, cores, 
and samples of drill-bit cuttings. 
The lithologic units deposited during Pennsylvanian Period in 
western North Dakota have generally been ignored in published regional 
studies or at best have been considered only peripherally to studies in 
Wyoming, South Dakota or Montana. Several exceptions to this general-
ized statement would include the following studies: 
1) McCauley (1956), a subsurface study in which the Hartville 
terminology was projected into the Williston Basin. 
l 
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2) Harris (1958), a study of the. geology of Pennsylvanian 
rock units associated with petroleum production in 
Rocky Ridge Field in southwestern North Dakota. 
3) Willis (1959), a study which illustrated correlations 
of Lower Pennsylvanian and Upper Mississippian units 
from central Montana into North Dakota. 
4) Ziebarth (1964), a study of the geology associated 
with petroleum production in Fryburg Field in Billings 
County, in southwestern North Dakota. 
5) Maughan (1966), a presentation based upon an open file 
report of the United States Geological Survey which 
treats the Pennsylvanian paleogeography, tectonics 
and stratigraphy in Montana and the Dakotas. 
These studies excepted, the major reasons for omitting North Dakota from 
regional studies are probably th~ absence of surface exposures in the 
state, insufficient subsurface well control, and the paucity of paleon-
tologic data from these units. Considerable controversy has been 
expressed in the literature concerning the proper correlations of the 
surface exposures of the Mississippian and Pennsylvanian strata in 
central Montana, South Dakota and Wyoming; this has magnified the 
problems of extending correlations of units from the surface sections 
into the subsurface. 
Several studies have been made during recent years which have 
carried at least two different sets of stratigraphic nomenclature for 
the Pennsylvanian rocks into North Dakota. One set of terms has been 
derived from South Dakota and southeastern Wyoming (McCauley, 1956), 
the other from Montana (Willis, 1959, Maughan and Roberts, 1967). This 
J 
has resulted in a mixture of stratigraphic names applied to this 
section. 
The steady rate of drilling for deep petroleum horizons in Montana, 
Wyoming, and North and South Dakota has provided greater well density 
and therefore greater control for stratigraphic studies. This increas-
ing density of control with time has provided the current study with a 
basis for greater reliability of subsurface correlations and more ade-
quate control for regional lithofacies and environmental studies than 
that available for previous studies. Problem areas are still present 
because cif sizeable areas lacking control wells. 
Since Pennsylvanian strata in North Dakota are present only in the 
subsurface, the current study is based primarily on data from explora-
tory petroleum tests. Precision of correlations made in this study is 
dictated by available control. 
There is economic importance associated with this type of strati-
graphic study, because oil is produced from the basal Pennsylvanian 
Tyler Formation in Montana and North Dakota, from the Minnelusa Formation 
in Wyoming, and from the Amsden Formation in Montana. Recent exploratory 
drilling has yielded a discovery well in the Poplar area of northeastern 
Montana in 1969, and one large Tyler field in southwestern North Dakota 
(Dickinson Field) developed during the pasc several years. In the same 
area, the Zenith Field was discovered in 1968, and an extension of Rocky 
Ridge Field was initiated in 1969. These developments and other evidence 
ranging from indications, or shows, of hydrocarbons in cutting and core 
samples, to several other producing wells exhibiting marginal economic 
potential, serve to spur the interest in the economic potential of the 
Pennsylvanian strata of North Dakota. Since much of this production is 
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controlled by lJthologic facies variations, lithofacies studies could 
prove an important tool in directing exploration for this type of 
petroleum reservoir, 
AREA OF STUDY . 
The area of detailed study was restricted to western North Dakota 
(Figure 1) since this area contains the subsurface distribution of the 
Pennsylvanian strata in the state. Reconnaissance studies of surface 
exposures were made in the Black Hills, Hartville area, Bighorn Moun-
tains and Big Snowy Mountains (Figure 2), where sections described in 
the geological literature were examined. Detailed mapping of the 
studied units was restricted to the North Dakota study area. Surface 
and subsurface data from adjacent states were incorporated into the 
study where necessary to substantiate the validity of interpretations, 
especially correlations. 
PURPOSE OF STUDY 
The purpose of this study was multifold. First, utilizing data 
released from wells completed up to November, 1970, correlations of the 
Pennsylvanian strata were established. Rock stratigraphic and para-
stratigraphic terminology for the units delineated was proposed and 
illustrated by cross sections. The net result of this proposed sub-
division has been the delineation of functional units which can be 
utilized to define further the Pennsylvanian geologic history of North 
Dakota. In the proposed classification an effort was made to integrate 
and amalgamate the stratigraphic nomenclature of Montana and South 
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Fig. 1.--Area of Study. Diagonal pattern indicates area of 
detailed lithofacies studies in North Dakota. 
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Fig. 2.--Distribution of structural features related to the 
surface and subsurface distribution of the Pennsylvanian strata. 
-""'"Wlll'l'r:rze.,..,,,.,.,. \ C A N A D A 
~~tiY?mmtmr?~ _,.,,tlf'I!!, "' LI~T~~a Jb;:IQI~ - r,;c·---',,..,,..,.,.,.,,,.....,....,,,.,..,...,. .. ""rw""'"_.,_.,....., • .,., .....,,.,,..,,...,,,.,.,.,.,_""'_l\ll'F""'' ,.._..., 




\ Of.IL CP~ 











N O R T H D A K O T A 





!'-/ ' 'to~ 
~t~1,=·-7-:~, 
~ ._. '1, .... ~ l:::=i:::z~-t=-.~'.d ~!ILES -~-..---.. --- ~~.-a-~--=--,,.,__"_'l!..·.ct.."lltla~'"'-' -..----~-~----· 
""' 
8 
A second objective of this study was to study the delineated units 
with isopachous and lithofacies maps from which the environ.~ental aspects 
of the units could be determined. 
The third and major economic contribution of this study was an 
attempt to establish the areas of future petroleum potential of the 
Pennsylvanian strata in the state and to define trends related to sedi-
mentary environment, diagenesis, or erosional truncation which could 
warrant further concentration of exploration effort. 
METHODS AND PROCEDURES 
Samples from 175 petroleum exploratory tests were examined and 
described interpretively. Available geophysical logs and drilling time 
or penetration rate logs were utilized for depth control adjustments. 
Wells were chosen in an effort to obtain a density of examined sample 
control of one well a township. Wells were eliminated from the sample 
control network if the quality of geophysical logs or samples was too 
poor for quantitative interpretation. At least 75 supplemental sample 
logs from the North Dakota Geological Survey, American Stratigraphic 
Company, Northwest Geological Service, and the Denver Well Log Service 
were utilized interpretively as this lithologic information was adjusted 
to conform with the regional stratigraphic framework of the area. The 
majority of these supplemental points were concentrated in McKenzie and 
Williams Counties. 
Since many of the samples examined were part of the pennanent sample 
·library of the North Dakota Geological Survey, all samples were logged 
dry in order that they might be restored readily to the files. Some of 
the textural relationships were difficult to observe in the dry samples, 
9 
especially iu the carbonnte!, Th<.: ·rpl,At.ivc :.nuount~, 0£ limc.r;totu.: an<l 
dolomite in the samples were determ1:hed by etching the samples in dilute 
(10%) HCl for a few seconds ;;_nd then estimating the percentage of dolo-
mite which stood in relief on the et[hed limestone surfaces. Thin 
sections were made of cuttings and core chips from selected wells 
where the determination of the textural features of the rock in question 
was critical. For purposes of lithofacies work, lignite and siltstone 
were included with the shale component. 
Samples, other than thin sections, were examined with a binocular 
microscope with 10 to 45 magnification. An ocular equipped with an 
ocular micrometer was utilized for detennination of the size of elastic 
and organic fragments. Samples were illuminated for examination by a 
rheostat-controlled light containing a blue filter to give a standard 
white light which would yield standardized color responses. Color names 
employed are those from the National Research Council (1948) color chart. 
Where two or more hues on this chart have the same color designation the 
color number was used to indicate that a specific uniform color was 
observed in samples. Where no specific number designation is given, a 
range of color hues is implied. This method of color definition was 
employed because in rotary drill bit cuttings a range of hues of any 
particular color is generally observed for a given lithology rather 
than a monochromatic hue. 
The carbonate classification system of Leighton and Pendexter (1962> 
pp. 33-61) was employed in this study, with minor modification. The 
term 11 fr,agmental 11 was employed for all carbonate rocks which exhibited a 
particulate appearance regardless of the origin of this characteristic. 
It was impossible in many cases to be more specific without altering 
10 
the samples as would be done in wet sample examination. The term micro-
crystalline has been used to include all crystal or fragment sizes less 
than 1/lOOmm but greater than 1/256 mm. No further subdivision of rocks 
with this texture and grain size was attempted. This designation differ-
entiated the micritic limestones from those which are somewhat coarser in 
texture but ~re too fine to work with easily at 10 magnification. 
Porosity was described, where visible as trace (about 2%), poor 
(5%), fair (10%), good (15%), or very good (greater than 15%). These 
values of. effective porosity were obtained empirically. They have been 
derived from the experience of the autqor in the logging of samples over 
a period of several years and are fixed approximately. 
Cross sections were prepared utilizing reduced-scale geophysical 
logs. Where available the Gamma Ray-Laterolog was employed; however, in 
each case the log utilized was the log which illustrated most definitive-
ly the various mapped intervals. Sample information was employed to 
facilitate log correlations. 
Structure~ isopachous, and lithofacies maps were prepared from data 
compiled from geophysical log correlations. Data from geophysical logs 
comprising the cross section network were supplemented by log data from 
tests surrounding the cross section control and by data from ssmple 
detenninations. The principal method of contouring employed in the pre-
paration of these maps was interpretive. Mechanical and equal-spacing 
methods were employed in areas where it was dictated by distribution of a 
given group of data points. The zero-thickness limits of units were 
determined from isopachous studies by establishing a constant rate of 
thinning or truncation. 
Lithofacies maps were prepared by overlaying the sandstone-shale 
11 
ratio map and the elastic ratio map for each of the mapped units. From 
this composite, critical contours were delineated. Values of these con-
tours are depicted on the lithofacies triangle which appears on each 
lithofacies map. By varying the values of the critical contours it is 
possible to emphasize the occurrence of minor amounts of the mapped com-
ponents in each interval; however, in the present study a standard 1/4, 
1, 8 contour suite was employed for elastic ratios and a 1/8, 1, 8 suite 
employed for sandstone-shale ratios. The elastic ratio is the ratio of 
the total,thickness of the sandstone, conglomerate, siltstone, and shale 
to the total thickness of the limestone, dolomite, anhydrite, gypsum, and 
salt. Although much of the carbonate may be considered elastic, which 
makes the tenn "elastic ratio 11 a misnomer, the convention of Krumbein and 
Sloss (1963, p. 461) is used throughout this report, and the carbonate 
rocks are treated as part of the nonelastic component. 
A number of samples were subjected to X-ray study. X-ray analysis 
has been utilized in this study as a diagnostic tool to identify one or 
more problematic minerals in each sample. Commonly single minerals, 
such as a matrix mineral in sandstone or carbonate rocks, or the major 
minerals comprising individual samples were the objects of this analysis. 
The minor program implemented here has served as a pilot study to deter-
mine the feasibility of a more extensive X-ray study and also to support 
and supplement X-ray data obtained from other studies and published data. 
The samples selected for X-ray analysis included both core chips 
and bulk rotary-drill-bit cuttings provided by the North Dakota Geologi-
cal Survey and various operators. Where drill cuttings were the sample 
source, the lithology of interest was separated manually from the bulk 
samples utilizing binocular microscope and forceps. 
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Samples were very coarsely ground with mortar and pestle, then 
transferred to grinding vials in which individual samples were ground 
for 6 minutes on a Spex 8000 mixer mill. Samples were then formed into 
Avicel -backed peUets. 
Pellets were X-rayed utilizing a rotary sample holder and the fol-
lowing machine conditions: 
X-ray Generator {Phillips constant potential 50 KV-50 ma 
No. 12215). 
X-raf Tube (Machlett Cu tube-short anode 32112) 46 KV, 19 ma. 
\ 
Diffractometer {Phillips high angle 42272/1) 
2° 28/minute scan speed, 
1° divergence and anti-scatter slits, 
.006 inch receiving slit, 
Ni filter, 
Avicel-backed pellet in rotating sample holder. 
Detector {Phillips scintillation-transistorized 52572) 
1.0 KV. 
Circuit Panel (Phillips 12206/53), Bristol recorder 
PHA, width 9V, level 7V, 
linear scale, 
l sec time constant, 
2 x 103 counts/sec 
30 inches/hr chart speed. 
The various mineral constituents of each sample were identified by 
comparing various characteristic peaks with those of known standards. 
The major concern of this portion of the research was identification of 
minerals present in the bulk samples. 
PREVIOUS STUDIES 
The interval which was the subject of the current study includes 
strata from the top of what is commonly referred to as the Minnelusa 
Formation to the top of the Mississippian strata (Plates 4 and 6). The 
Minnekahta and Kibbey carbonate units were utilized as marker horizons 
because o; their relative ease of recognition as sample "picks" and 
mechanical log markers throughout much of the area of study in North 
Dakota. The intervening interval between the Minnekahta and the Missis-
sippian unconformity contains the greatesc lithologic variety of any of 
the Paleozoic units in the Williston and Powder River Basins and has 
been the subject of extensive treatment in the geologic literature. 
Only the most pertinent articles are mentioned here. 
Hartville Area, Wyoming 
One of the most complete, dominantly marine, sections of Pennsylvan-
ian rocks occurs in the Hartville area of southeastern Wyoming {Figure 
2). Although far removed from North Dakota, some of the subdivisions of 
these units may be traced with some degree of assurance into the subsur-
face of southwestern North Dakota. The name of one of the units employed 
in the present study, the Broom Creek Formation, is derived from the 
Hartville area. 
Condra and Reed (1935, pp. 1-46) divided the Pent'.o-Pennsylvanian 
Hartville Formation of Smith (1903) into Divisions I through VI (Table 
1), in descending order. Measured seccions accompanied by diagrammatic 
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correlation tables comprised the bulk of their work. The lack of 
paleontologic data from Division I prevented them from establishing 
whether this interval of the Hartville Formntion was deposited in the 
Permian or the Pennsylvanian Period; however, they did establish that 
Divisions II through VI had faunas representing increasingly older 
series of the Pennsylvanian System. 
Later Condra, Reed> and Scherer (1940, pp. 2-4) assigned names to 
the various divisions of the Hartville "Formation." The reiative 
portion of the terminology employed by Condra and Reed (1935) which is 
equatable to that of Condra, Reed, and Scherer (1940) is shown in 
Table l. 
TABLE !.--Comparison of Terminology from Early Studies in the Hartville 
Area 
Condra and Reed 
(Equivalent portion of 
1935 terminology} 
Upper 180 feet Division I 
Lower Part of Division I 
Upper Part of Division II 
















Certain of the groups are commonly combined. McCauley (1956, p, 
161) united the Wendover, Meek and Hayden Groups for he was apparently 
unable to differentiate the various group boundaries. He was employing 
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the general threefold (Upper, Middle and Lower) subdivision presently 
employed in North Dakota by many geologists, except that his boundary 
between the lower and middle units was placed higher in the section than 
it is commonly placed. Tenny (1966, pp. 246-47) illustrated a similar 
problem of correlation of surface units into the subsurface. He corre-
lated the Hartville units in southeastern Wyoming with the Minnelusa 
Formation in northeastern Wyoming, and with the Amsden and Tensleep 
Fonuations in southeastern Montana; however, the more refined surface 
units could not be traced in the subsurface. 
~ Hills, South Dakota and Wyoming 
In the Black Hills the section correlative in part with the inter-
val studied in North Dakota is the Minnelusa Formation which unconform-
ably overlies the Mississippian Pahasapa Limestone. The Minnelusa 
Formation is unconformably overlain by the Opeche Formation. The 
Minnekahta Formation is conformable with th.e underlying Opeche. 
The term "Minnelusa" was first used by Winchell (1875), the St.ate 
Geologist of Minnesota, who accompanied Custer's army into South Dakota. 
Winchell applied the name "Minne1.usa Sandstone" to the prominent sand-
stone unit which crops out.in Cold Spring Creek Canyon in the Black 
Hills; "Minnelusa" originates from a Sioux word meaning rapid water. 
Exposures of the Minnelusa occur along the Rapid River above Rapid City, 
South Dakota, and rim Che Black Hills. 
Darton (1901) made 'the first significant geological studies of the 
Minnelusa in the Black Hills and incorporated this sandstone unit into 
the Minnelusa Formation. Darton stated that the Minnelusa Forrr~tion 
included strata between the Mississippia~ Pahasapa Formation and the 
Permian Opeche Shale. Darton and Page (1925) made a detailed study of 
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t:hc Minnclus::i Formatl.on in the Black Hills and described a Pcnm::ylvani;:m 
fauna from the formation. 
I 
Dille (1930) identified Fusulina cf. E· cylindinica from the basal 
red shale of the Minnelusa near Loring Siding, Custer County, South 
Dakota. His conclusion was that the age of the basal beds of the 
Minnelusa was Des Moinesian. 
Roth (1930) subdivided the Minnelusa Fonnation into two divisions. 
The upper division was correlated with the Tensleep Formation, and the 
lower division was correlated with the Amsden Formation, both from 
Wyoming. Roth's paleontological material was collected from a cherty 
limestone in the Loring Siding section and was found 100 feet above the 
base of the seccion. Roth identified Fusulinella resembling 
euthusepta and placed most of the Amsden equivalent in the Cherokee 
Group of the Des Moinesian Series. The upper Minnelusa was reported to 
be equivalent to the upper Des Moinesian and Missourian Series, although 
no fossil evidence was cited. 
Brady (1931), in a· description of the section at La Plant Ranch in 
the northwestern part of the Black Hills, recognized the fossiliferous 
zones ot Dille' in the lower Minnelusa. Missourian age was assigned to 
zones in the upper Minnelusa from which Brady collected and identified 
fossils. 
The first illustrations and descriptions of fusulinids from the 
Minnelusa in the Black Hills were made by Thompson (1936). He restudied 
all of the materials found in the Minnelusa of the Black Hills and 
reassigned all of the specimens to various species of Fusulinella. 
Thompson stated that although species of Fusulinella identified in the 
Black Hills were not identical to the Fusulinella in the Hartville area 
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the similarity of the fauna to that in the lower Hartville Formation at 
Guernsey, Wyoming, indicated no great difference in age. 
Condra and Reed (1940) measured several partial sections of 
Minnelusa at Hot Springs, Loring Siding, and Jewel Cave, South Ddkota, 
in which the stratigraphic occurrence of fossils was noted. These 
sections were subdivided and correlated with the divisions of the 
Hartville Formation of Condra and Reed (1935). 
Bates (1955), utilizing gross lithologic correlations, considered 
the lower 25 feet of Minnelusa at Beaver Creek Canyon to be Atokan 
overlain by an undisclosed thickness of Des Moinesian rocks. 
Brady (1958) reported evaporite deposits from the Minnelusa Forma-
tion in the Sundance-Beulah area, Crook County, Wyoming. A type section 
of the Minnelusa was described in Sundance Canyon where the Minnelusa is 
257 feet thick and is overlain by Opeche Shale. Outside the area of the 
type section, creeks cut deep canyons in the area and expose strata not 
usually found in the Minnelusa. Of the unusually thick upper Minnelusa 
sections, the maximum is 383 feet thick, of which up to 166 feet is of 
a local nature and not found in surrounding outcrops. 
Jennings (1959) identified Triticites of upper Virgilian or lower 
Wolfcampian age from Bear Butte Canyon, near Sturgis, South Dakota. 
These fusulinids were recovered about 125 feet above the base of the 
Minnelusa. Triticites was also reported from a section in Little Elk 
Creek Canyon sec. 12, T. ~ N., R. 5 E., Mecde County, South Dakota. In 
Beaver Creek Canyon, Custer County, South Dakota, conodonts were found 
225 feet above the base of the unit. The conodonts were identified as 
various species of Streptognathodus and are known in Kansas and Missouri 
from middle Missourian through middle Virgilian units and also from an 
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isolated occurrence in the Permian System. Several of the species are 
found in Des Moinesian, Missourian, and Virgilian rocks extending from 
western Illinois to Kansas and Missouri. The conodont fauna is 
considered to be Missourian-Virgilian in the northern Black Hil~s. 
Wilson (1962, p. 132) suggested that the name "Hartville Formation" 
be dropped and that it be replaced by the name "Minnelusa Group." It 
was suggested that this group consist of the Tensleep, A.~sden, and 
Sacajawea Formations. 
Verville and Thompson (1963), summarizing paleontologic work on 
the Minnelusa, point out that although Jennings (1959) assigned an age 
of upper Virgilian or lower Wolfcampian to a large portion of the 
Minnelusa exposed in the northern Black Hills, he considered the 
sections to be Wolfcampian for purposes of correlation. Verville and 
Thompson contended that the Virgilian aspects of the fauna deserve 
greater emphasis. Verville and Thompson (1963, p. 62) also disagreed 
with Wilson 1 s (1962, p. 132) suggestion to abandon the term Hartville 
for a number of reasons. First, it was pointed out that Wilson misinter-
preted the statements of Roth (1930) and Brady (1931). Neither of these 
studies reported Missourian fossils from the upper Minnelusa as Wilson 
stated they had. Wilson (1962. p. 137) contended that the Tensleep in 
the Black Hills was younger than in the Big Horn Mountains. Verville 
and Thompson (1963, p. 62) stated that that was true only in the northern 
portion of the Big Horn ~ountains, since Triticites and Schwagerina. 
reported by Verville (1957), indicate the Tensleep Sandstone in the 
southern Big Horn Mountains near Mayoworth. Wyoming. is Wolfcampian. 
Another major point of disagreement with Wilson (1962) stated by 
Verville and Thompson (1963, p. 64) was their wish to see the term 
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1 11 ta1.· ned Their argument. 'ti.as that the Hartville Formation 11Hartvil ·e re · 
is the most complete section of marine Pennsylvanian rocks exposed in the 
are ~·, and, with its suite of marine invertebrate fossils, this entire .. 
· the key or "tyo. e" area for much of the Wyoming and South section rema1.ns 
Dakota area. 
Verville and Thompson (1963) identified and illustrated specimens 
of Fusulina found stratigraphically higher in the Minnelusa than the 
Fusulinella bearing limestones in the Loring Siding Section. Presence 
of Fusulina sp. indicated conclusively that rocks of Lower Des Moinesian 
Cherokee age are found in the southern Black Hills. This fauna is 
correlated with the lower part of the Hayden Group-Division III in the 
Hartville Fonnation. 
Stone (1969, p. 80) reported brachiopods identified as 
Linoproductus prattenianus, with a species range given as Kansas City to 
upper Waubansee or Missourian and Virgilian, from the lower portion of 
the Minnelusa from Red Bird Canyon on the south side of the Black Hills. 
From this evidence he concluded that a greater portion of the Minnelusa 
Formation in the Black Hills is Upper Pennsylvanian and Wolfcampian 
than has generally been believed; however, no attempt was made to define 
the Pennsylvanian-Permian systemic boundary. Stone (1969, p. 49) criti-
cized the utilization by subsurface geologists of the local subsurface 
term "red shale marker11 for approximating this systemic boundary because 
the unit, according to Stone, could not be distinguished in the surface 
sections. 
Others more familiar with subsurface methods and Wyoming surface 
exposures, including Foster (1958, p. 39), have demonstrated the 
regional significance of this marker horizon. Mallory (1967, p. 18) 
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illustrated the "red marker" unit in a surface section in Carbon 
County, Wyoming. Foster (1958, p. 39) indicated this unit to be a 
buried soil zone marking the unconformity. 
Montana 
A fairly detailed and complete summary of previous work on the 
Pennsylvanian in central Montana has been presented by Maughan and 
Roberts (1967, pp. 1-5) and by Ziebarth (1962, pp. 12-23). To illustrate 
the rather complicated and cumbersome manipulation of members and fonna-
tional boundaries that has occurred in central Montana, a brief sketch 
of the nomenclatorial history applied to the Pennsylvanian strata in 
that area is included here, with little or no discussion of the reasons 
governing each writer's decisions. 
Peale (1893, pp. 15, 39-43) named the Quadrant Formation to include 
strata between the Mississippian Madison Formation and the Jurassic 
Ellis Formation in the vicinity of Three Forks, Montana. The name 
"Quadrant Quartzite" was used by Weed (1896) and later by Iddings and 
Weed (1899). The type section designated for this unit is located at 
Quadrant Mountain in Yellowstone National Park, where this unit was found 
to be underlain by the Madison Limestone and overlain by Permian and 
Triassic rocks. 
Weed (1892, p. 207) used the name "Otter Creek Shales" for 
exposures along Otter Creek in the Little Belt Mountains and considered 
the Otter Shale to be part of the Quadrant Formation. Later, Weed (1900, 
P· 295) positioned the Otter as the upper member of the Quadrant. Weed 
(1899, p. 2) named the Kibbey Sandstone from a type locality near that 
of the Otter. A year later, Weed (1900, p. 295) defined the Kibbey 
Sandstone as the basal member of the Quadrant Formation. 
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Freeman (1922, p. 826) proposed subdivision of the Quadrant Forma-
tion on the east flank of t:he Big Snowy Mountains into the Kibbey 
Sandstone, Otter Shale, Tyler Sandstone, and Alaska Bench Formation, 
in ascending stratigraphic order. 
Scott (1935, p. 1028) named the Heath Fot-mation from exposures in 
the Big Snowy Mountains and defined the Heath as the upper formation of 
his Big Snowy Group, which also included the Otter and Kibbey Formations. 
Beekly (1955) divided the Heath Formation, as defined by Scott, 
into two units, including an unnamed upper unit which he correlated with 
Amsden Formation and a lower unit which he called the "Heath Formation 
(restricted)." The boundary between these two units was described as a 
regionally significant unconformity. Beekly considered the unnamed mem-
ber of the Amsden as a combination of lagoonal. deltaic, and estuarine 
deposits representing environments of deposition which ranged from 
marine to norunarine, 
Mundt (1956) revived .:ind restricted the term "Tyler Forr.iation," 
applying it to the unnamed Amsden member of Beekly (1955) and a portion 
of the strata overlying this member. Also revived by Mundt was the term 
"Alaska Bench Formation" as previously used by Freeman (1922). Strata 
above the Alaska Bench Formation were referred to the Amsden Formation; 
however, Maughan and Roberts (1967. p. 3) emphasize that the Al.nsden as 
used by Mundt correlates only with the upper red shale member of the 
Amsden in the Bighorn Mountain type area of this formation. Mundt (1956) 
concluded that the lower part of the Amsden Formation piIJ.ches out north-
eastward from the type section and is not present in central Montana. 
Gardner (1959, pp. 335-337) returned to Scott's (1935) definition of 
the Heath Formation, expanded the Big Snowy Group (Figure 3), and intro-
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Fig. 3.--Historical Development of Mississippian and 
Pennsylvanian Stratigraphic Nomenclature in Central Montana. From 
Maughan and Roberts (1967, pp. 2-3). 
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duced the term "Cameron Creek .Formotion," which corresponded to the 
upper red shale portion of the Tyler as defined by Mundt (1956). Over-
lying the Alaska Bench Formation, Gardner defined the Devils Pocket 
Formation. 
Willis (1959) accepted the Heath (restricted) as used by Beekly 
(1955) and Mundt (1956) when he reviewed the evidence for an unconform-
ity between the Heath Formation and the Tyler For~ation. The Tyler was 
subdivided into an upper member (Cameron Creek) and a lower member 
(unnamed). The Amsden Formation was also subdivided into two members, 
the lower member being the Alaska Bench and the upper member an unnamed 
dolomite member. 
Maughan and Roberts (1967) assigned the name 11Stonehouse Canyon 
Member11 to the lower Tyler member of Willis (1959) and the name "Devils 
Pocket Limestone" to the unnamed dolomite member of the Amsden of 
Willis (1959). The'term "Quadrant Fonnation" was restricted so as to 
be essentially equivalent to the Tensleep Formation utilized by Willis 
(1959). 
A considerable amount of conflicting paleontological data explains 
in part the age assignment discrepancies among various authors on the 
accompanying diagram (Figure 3). A portion of this conflicting paleon-
tological data may reflect the migration of various facies and, in fact, 
formations through time, associated with changes in the configuration of 
the basin. The bulk of t~e conflicting data resulted from inadequate 
fossil collections. 
North Dakota 
North Dakota is relatively far removed from the Hartville area, 
which is probably one of the primary factors underlying the adoption of 
25 
Montana terminology by practicing geologists in the state. The North 
Dakota Geological Society (1954) employed the term "Minnelusa Formation" 
for the upper portion of the unit currently ~~der study in North Dakota 
and utilized the tenn "Amsden" for the lower portion of ::~iis unit. 
McCauley (1956, pp. 150-162) applied the Hartville tenninology to 
the Penna-Pennsylvanian section in South Dakota and North Dakota but 
combined as single units the Wendover-Meek-Hayden Groups and the 
Roundtop-Reclamation Groups. 
Harris (1958, pp. 41-46) modified the North Dakota Geological 
Society terminology by subdividing the Amsden into two units, 
tenned the Amsden (upper unit) and the Lower Amsden Operational Unit. 
Harris drew attention to an 80 foot thick, gray brown limestone unit 
in the basal portion of his A.~sden unit, speculating that this unit 
could very easily be correlative with the Alaska Bench Formation in 
central Montana. 
Willis (1959, pp. 1940-66) renamed what was essentially the Lowe~ 
Amsden Unit of Harris (1958). He designated it the Tyler-Heath interval 
and employed local terminology for the sandstone units of the interval. 
Willis (1959, p. 1942) subdivided the Amsden Formation into the Alaska 
Bench Member (lower) and an unnamed upper dolomite unit. 
Foster (1961, p. 89) stated that the only representation of the 
Heath Formation (restricted) in North Dakota was in the form of erosion-
al remnants and particles of Heath shale caught up in a basal Tyler 
conglomerate. 
Ziebarth (1962, p. 15) employed the term "(Heath)" for what was 
essentially the Lower A."llsden Unit of Harris (1958) and the term "Amsden" 
for the overlying carbonate section indicating uncertainty with regional 
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correlations from Montana inco western North Dakota. Later, Ziebarth 
(1964, pp. 119-126) applied the term "Tyler" to the same unit. 
Maughan (1966, p. 97) subdivided the Pennsylvanian section in the· 
Williston Basin into isochronous intervals as done by McKee and others 
(1959, p. 5). No regional cross sections were presented to demonstrate 
the subdivision of the unit into intervals. 
Maughan and Roberts (1967, Plate 2) demonstrated the correlation 
of the Big Snowy and Amsden Groups in central Montana with the middle 
and lower members of the Minnelusa Formation along the western border 
of North Dakota. The interval subdivisions utilized by Maughan (1966) 
were not employed in the 1967 publication. 
PRESENT STUDY 
A study of the basal unit of the Pennsylvanian strata in North 
Dakota was initiated by the writer in 1960 for a Master's thesis. Cores 
of the Tyler section were studied in a limited area in the vicinity of 
oil production located primarily in Billings and Stark Counties, North 
Dakota. Subsequent study of Pennsylvanian units was made while I was 
serving as a petroleum exploration geologist with area responsibility 
in southwestern North Dakota and later in New Mexico and Colorado which 
gave a regional aspect to this study. The detailed sample study for 
this report was initiated in 1968 using the sample and core libraries 
of the North Dakota Geological Survey and the Amerada Hess Corporation. 
During the summer of 1969 typical surface exposures of Pennsylvanian 
strata were visited in central Montana, South Dakota, and the Hartville 
area of southeastern Wyoming. 
Employing knowledge of the surface and subsurface characteristics 
of the units in question, a series of regional cross sections were 
prepared to illustrate correlations from central Montana and western 
South Dakota into southwestern North Dakota (Plates 2, 4 and 5). A 
network of local cross sections was prepared to facilitate geophysical 
log correlations throughoµt North Dakota (Plates 3, 6, 7, 8, 9 and 10). 
Structure, isopachous, and lithofacies maps were prepared from informa-
tion from mechanical logs, samples (personal examination of core and 
drill bit cuttings) from at lease 175 exploratory tests, and from at 
least 75 co~.mercially prepared sample logs and circulars of the North 
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Dakota Geological Survey. Inter?retation of geologic history, distri-
bution of depositional environments, and economically significant areas 
warranting future exploration were made from the prepared suite of maps 
and cross sections. 
STRUCTURAL GEOLOGY 
Regional Structural Features 
The regional structural configuration of the Williston Basin has 
been obtained by mapping the subsurface structure using the top of the 
Tyler Formation as the mapping horizon (Plate 11). Only minor structur-
al noses which plunge basinward are observed associated with the 
producing fields in Billings, Golden Valley, and Stark Counties in 
southwestern North D~kota. The Nessen Anticline, a prominent feature 
in Williams and McKenzie Counties, exerts a significant influence on the 
structural configuration of the basin, breaking the structural grain 
with a broad southward plunging nose. The Red Wing Fault in southern 
McKenzie County is probably a local feature; however, on the top of the 
Tyler Formation there is 1332 feet of structural relief between the 
Shell Oil No. 22x-28-l, SE NW sec. 28, T. 148 N., R. 101 W. and the 
Shell Oil No. 13x-15 Turnquist, NW SW sec. 15, T. 148 N., R. 101 W., 
which are only a few miles apart. 
Local Structural Interpretations 
Differential movement along faults in basement rocks has been 
postulated by Cooper (1956, pp. 82-85) to account for local structural 
features and for locally thick accumulations of Tyler and Heath Formations 
in parts of central Montana. This also happens in at least one area in 
southern McKenzie County,North Dakota. Near the Red Wing Fault described 
by Erickson (1970), overthickening occurs in the Otter Formation on the 
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north or present downthrown side of the fault, in the Tyler Formation 
on the south side of the fault, and in the Amsden and Broom Creek on 
the north side of the fault. In the Amsden Formation the overthick-
ening is restricted almost entirely to the Dickinson lithozone, 
which is probably absent in the control well on the south side of the 
fault (l'late S). 
Alternation of overthickening from one side of the fault to the 
other might indicate that each side of the fault has been positive 
relative to the other at various times. Another probable example of 
differential movement of this type is the Cedar Creek Anticline, along 
which there is a preserved section of the Big Snowy Group> ~including a 
thick section of the Heath Fonnation (restricted). The present crest 
of this structure was probably in a structurally low position prior to 
the period of erosion which truncated the Big Snowy Group. This 
permitted preservation of a thick section of the Big Snowy Group 
along what is now the Cedar Creek Anticline. This preserved section 
terminates abruptly at the fault bounding the structure on the southwest 
and wedges out to the northeast with truncation of the Heath Formation 
(restricted) and a portion of the Otter Formation. 
An alternative explanation of the Red Wing structure may be found 
in interpretation of the dip values from Continuous Dipmeter Logs 
through the Tyler section. In the Red Wing reverse fault the Kibbey 
Sandstone Member and part ,of the Otter Fon:iation are repeated in the 
upthrown or southwestern flank of the fault. From the Dipmeter survey 
in the southern control point, dips from 30° to 420 are recorded 
through the Tyler Formation. In the control point on northern flank of 
the fault. dip values average 10° to 15°. This difference in dips and 
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related apparent thickness difference may be, in pa.rt, an explanation 
of the overthickening of the beds shifting from one side of the fault 
to the other. 
In Bowman County a possible pre-Tyler fault trend may be indi-
cated from evidence in the NDGS 4654, International Nuclear No. 1 Susa, 
SW NE sec. 30, T. 130 N., R. 102 W., where an overthick Otter section 
is present. A section of 233 feet of Otter Formation is present in 
this well as compared to 40 feet of Otter 3 miles to the west and 37 
feet of this section 12 miles to the east. One interpretation of the 
anomalous thickness of the Otter is that this is a post-Tyler reverse 
fault in which part of the Tyler,Fonr~tion is repeated. An alternative 
possibility is that this is only a thick erosional remnant preserved 
along the approximate axis of the Lemmon Syncline. Regardless of the 
interpretation, the occurrence of this overthick section is anomalous 
for this part of the state. Because of the lithological and geophysical 
log similarity of a part of the apparently overthick section to the Tyler 
Formation, I have interpreted this feature to be a probable reverse 
fault which has yielded a repeated section of part of the Tyler 
Formation and the Otter Formation (Plate 8). 
STRATIGRAPHY 
The stratigraphic nomenclature proposed here £or the Pennsylvanian 
strata in North Dakota differs only slightly from that currently in use 
by many geologists working with this subsurface section (Figure 4). The 
tenn "Minnelusa," which has been elevated to group status, :Z.,. comprised 
of the Tyler, Alaska Bench, P.msden, and Broom Creek gonnations. This is 
a combination of the Montana and the South Dakota terminology. 
The Minnelusa Group as defined here extends across the Pennsylvan-
ian-Permian boundary as it does in South Dakota. 
In the Black Hills of South Dakota and Wyoming, the Minnelusa Forma-
tion is unconfonnably overlain by the Permian Opeche Formation and is 
underlain by the Mississippian l?ahasapa Limestone. The contact between 
the Minnelusa and the Pahasapa Formation is unconfonnable. In North 
Dakota the Minnelusa Group unconformably overlies the Mississippian Big 
Snowy Group and locally the Charles Formation of the Mississippian 
Madison Group and is overlain by_ the Opeche Formation. 
The Tyler, Alaska Bench, and Amsden Formations derive their names 
from stratigraphic sections in central Montana and Wyoming and, with the 
exception of the Amsden Formation, can be demonstrated to be lithological-
ly and generally stratigrFphically correlative with the units designated 
by the same formational names in central Montana (Plate 5). The Amsden 
Formation is considerably thicker and the upper po::::tion contains younger 
strata in North Dakota than in central Montana because of the greater 
amount of removal of the upper Amsdan by.truncation in Montana. The name 
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"Broom Creek Formation" is adapted from the Permian in South Dakota and 
the Hartville area of southeastern Wyoming (Condra, Reed, and Scherer, 
1940). This formation comprises the predominantly sandy upper portion 
of the Minnelusa in South Dakota and is correlated in the subsurface with 
strata in central North Dakota as demonstrated in a regional cross 
section from South Dakota (Plate 4). This unit may also include residual 
portions of the Cassa Formation (Condra, Reed, and Scherer, 1940) in west 
central North Dakota where a reddish sandstone unit occurs above the 
normal Broom Creek. Alternatively, this additional sandstone unit may 
be a sandstone facies of the Opeche Formation. Not verified in the 
present study is the observation of McCauley (1956, p. 159) that the 
orange-red silty clay and associated salt sections above the Broom Creek 
Sandstone and below the unit he designated "Opeche Shale" in North 
Dakota represents a unit correlative with the Cassa Group, as defined by 
Condra, Reed, and Scherer (1940}. McCauley (1956, p. 160) reported 
Triticites sp., a Wolfcampian form, from samples 15 feet above the base 
of the Broom Creek Sandstone in North Dakota. In addition, because of 
the conjectural correlation and limited occurrence the sandstone facies 
and related shale units above the Broom Creek Sandstone were excluded 
from the study interval. The unconformity separating the Permian Broom 
Creek Formation from the underlying Pennsylvanian units can be seen in 
interpretations of McCauley (1956, pp. 160-161) and also established by 
interpretation from the South Dakota regional cross section (Plate 4) in 
the current study. 
The stratigraphic horizon serving as the reference plane for all of 
the stratigraphic cross sections in the current study was the Kibbey 
Limestone. Where this unit was absent)>ecause of erosion, the unconform-
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itY representing this erosion was utilized as the reference plane. The 
method of employing a plane of reference near the base of the section may 
be objectionable in that areas of basinal subsidence become inverted and 
stratigraphic units appear to thicken upward. However, employing this 
method all structure which occurred prior to deposition of the reference 
of marker units and unconformities is facilitated. This method of con-
struction also serves to employ a reference horizon that is present 
throughout the area of study instead of one that has been locally removed 
by erosion and must be found through reconstruction of the eroded section. 
Pennsylvanian Strata 
The Pennsylvanian portion of the Minnelusa Group contains strata 
which correlate with approximately the middle and lower Minnelusa Fonna-
tion of other authors in South Dakota (Foster, 1958, p. 39) or the 
interval including from the Wendover-Meek Groups to the base of the 
Fairbank Formation (McCauley, 1956, pp. 158-160). 
In the current study the subdivision of these rock units into 
smaller, more manageable intervals designated here as formations and 
lithozones was done to facilitate environmental interpretations of the 
individual units and to illustrate that correlatable units were present 
within the Pennsylvanian section. The term "lithozor.e" is employed in 
the manner suggested by Moore (1958, p. 449) for a marker defined para-
stratigraphic unit. Parartratigraphic units are functional units not 
included in the formal naming system of the A.~erican Code of Stratigra-
phic Nomenclature. Therefore, the names of the various lithozones 
employed in this study, to simplify reference to intervals of strata in 





The subdivision of the Amsde:1 Formation into lithozones was 
accoiupli:-.hcd by using ;rnhydrite or :rnhydritic dolomite marker bed:; or 
chc lateral elastic facies of these units as bounding units. These 
marker units are present and can be identified throughout much of the 
study area in North Dakota and in South Dakota. It is assumed that 
these anhydritic units closely approximate time planes and that the 
lithozones so defined may coincide with approximate stages or series 
or portions of stages or series of the Pennsylvanian System. Lack of 
identifiable fossils because of dolomitization of the carbonate facies 
prevented establishment of faunally defined series or stage boundaries 
within the Amsden Formation. As illustrated in Figure 4, local 
geographic terminology has been adopted for lithozone names. The 
upper lithozone has been designated the "Bismarck lithozone," the 
middle unit has been designated the "Dickinson lithozone" and the lower 
unit has been designated the "Medore lithozone." Each of the litho-
zones is well developed in wells in the vicinity of the North Dakota 
city from which its name has been taken. The lithology of each of 
these units is remarkably distinct over large areas. 
Since some very recent control data in southern North Dakota and 
in South Dakota were not available as this study was being cor.d~cted, 
it was decided to employ this local terminology rather than attempt to 
convey precision in correlation of fairly limited vertical stratigraphic 
units from South Dakota. The regional cross section from South Dakoca 
(Plate 4) should be sufficient to establish correlations of this study 
relative to those of other authors. 
J6 
Fig. 4.--Subdivisions of the Minnelusa Group used in this 
report. 
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Name and Definition.--The Tyler Formation derives its name from the old 
settlement of Tyler, Montana. Typical exposures of the Tyler are found 
at Beacon Hill on Alaska Bench, secs. 25 and 36, T. }3 N., R. 19 E., 
Fergus County, in the Big Snowy Mountains of central Montana (Figure 2). 
Thickness and Distribution.--In North Dakota this formation ranges in 
thickness from zero to 270 feet (Plate 12). A part of the thickening 
toward the periphery of the distribution of this unit is the result of 
disappearance of identifiable marker beds in the Alaska Bench Formation. 
In part, this apparent thickening may also be due to facies changes 
within the Alaska Bench and basal Amsden units from carbonates to shales 
which are identical in lithology to those of the underlying Tyler ~orm.a-
tion. The contact picked as the top of the Tyler in these areas may, in 
·fact, be a stratigraphically higher contact between the shales of the 
Alaska Bench Formation or the Amsden Formation and overlying carbonate 
units, thus producing a false impression of overthickening of the Tyler 
Formation in some areas. 
overlies the truncated surface of the Mississippian Big Snowy Group 
(Chesterian) and the Madison Group (pre-Chesterian) in an angularly 
--·-------~---· 
~nconformable relationship. The distribution of formations subcropping 
,,~ "-,.""'',-.., ____ . , ........ . 
beneath the Tyler Formation is illustrated in Plate 13. The contact with 
the overlying Alaska Bench Formation is generally conformable and grada-
' 
tional; however, locally a minor hiatus is indicated by a red shaly unit 
which is inclu~ed in and marks the.top of the Tyler Formation. 
Detailed Stratigraphy.--In the vicinity of the Fryburg and Medora Fields 
in Billings County,North Dakota, the Tyler consists principally of mediu.-ri' 
to dark gray shale and limestone and local sandstone lenses. The ~rea 
of distribution of the gray, red, and varicolored facies is illustrated 
in Plate 14. In all directions from the Fryburg, Medora, and Dickinson 
Fields, except to the southeast, the dark gray color of the shale gives 
way to red and varicolored or multicolored, and only the basal portion 
of the unit remains dark gray and carbonaceous in the area of the basin 
north of these fields. Plate 15 demonstrates the distribution of a 
dark gray, carbonaceous shale facies considered here to be part of the 
Tyler Formation. This dark gray unit at the·south end of the Nesson 
Anticline has been referred to the Heath Formation (Upper Chesterian) 
by some workers. On the basis of the correlations shown in Plate 10, 
a cross section constructed from the north end of Cedar Creek Anticline 
to several of the wells in western North Dakota, and a number of cases 
where varicolored shale units are interbedded with the carbonaceous 
shale units, the Heath Formation has been interpreted to be absent from 
the central portion of the Williston Basin in North Dakota, with the 
possible exception of relatively small erosional remnants of a fairly 
local nature. 
From the study of core samples it was found that within the 
varicolored facies and especially within the gray shale-limestone 
facies, local silty mudstone units have well developed, slickensided 
surfaces with the strike of the surfaces randomly oriented. Since 
these mudstone units are associated in a vertical and horizontal 
sequence with sandstone, shale, and limestone containing alternating 
marine and nonmarine organisms, an environment ranging from marine to 
marginal marine and fresh water swamp is indicated. Into or through 
this low lying paludal enviroru~ent low gradient streams are interpreted 
to have carried a fine to medium grained sediment load to a depositional 
basin. 
A modern sedimentary analog is the upper alluvial valley portion of 
the Mississippi River Delta. Coleman (1970, personal communication) 
described many facets of delta sedimentation throughout the world which 
may be analogous to deposition of the Tyler Formation in North Dakota. 
The slickensided shale facies of the Tyler is duplicated in the root 
bored overbank clay containing incipient slickensides in the upper 
delta sequence. The dark gray shales and associated limestone units 
appear to be analogous to the permanently wetted swamp deposits which (,, 
contain periodic and probably cyclic influxes of marine sediment. -~ 
The varicolored facies of the Tyler appears similar in character to the 
occasionally drained deposits described by Coleman (1970) in the 
alluvial valley sequence. Presumably gradation to continentally de-
posited and weathered sediment in the modern environ..'nent could yield 
similar sedi1nent color. 
Substantiation for these color interpretations is presented by 
Walker (1967, p. 362) in a comparison of the Eh-pH stability relation-
ship of an aqueous ferric-ferrous ion system with the Eh-pH distribution 
of groundwater (Figure 5). The boundary between the stability fields of 
the ferric ion-ferric hydroxide system and the ferrous ion-ferrous 
hydroxide system intersects the reported field of the Eh-pH distribution 
for groundwater. Reducing conditions causing the Eh and pH of local 
' 
groundwater to be below the boundary yields drab colored sediments. 
Oxidizing conditions places the Eh and pH above the boundary in a 
field of red and brown sediments, in turn giving rise to the varicolored 
rocks of the Tyler Formation. 
41 
Fig. 5.--Stability field diagram of aqueous ferric-ferrous 
system (Hem and Cooper, 1959; limits for groundwater field--from B, 
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walker (1967, p. 363) listeri the following critical £actors in the 
fonnation of hematite pigment in modern sediments in Baja, California: 
1. The presence of iron-bearing detrital grains such as 
iron-silicate minerals, volcanic-rock fragments, 
ilmenite, and magnetite in the original sediment. 
2. Post-depositional conditions favoring interstratal 
alteration of iron-bearing grains. 
3. Interstitial Eh-pH environment favoring formation of 
ferric oxide. 
4. Absence of subsequent reduction of ferric iron. 
5. Sufficient time for the alteration of iron-bearing 
grains and for the limonite formed in this alteration 
process to be converted to hematite. 
6. Possibly elevated temperature. 
Changes in the Eh-pH relationships which serve to.move the diagenetic or 
weathering environment from one stability field into the other produces 
a change of sediment color,given sufficient time. 
In the Tyler Formation few diagnostic primary sedimentary struc-
tures have been reported by other authors or observed in this study. 
This may be related to a number of factors, including: 
l. The number of cores examined may be too few to prevent 
overlooking diagnostic sedimentary structures. 
2. Disruption by plants and burrowing animals has destroyed 
the structures. 
3. The sandstones may have undergone reworking prior to 
diagenesis in either the subaerial or subaqueous 
environment. 
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4. Sedimentary structures such as crossbe<lding may be 
obscured by the rather uniform particle size, 
paucity of dark minerals, by hydrocarbon staining, 
and by diagenetic changes associated with quartz 
grain overgrowth, 
A large scale isopach map of individual sandstone units in the 
Tyler Formation shows a sinuose distribution of this sandstone bodies, 
suggesting deposition in channels. This is especially true in the 
Fryburg and Medora Fields. Locally, deposition of sandstone units may 
be associated with "break-out" deposition (Coleman, 1970) attributed 
to cutting of natural levees and deposition in low areas behind 
these levees. 
A multiplicity of potential depositional models can be satisfied 
by the sedimentary and paleontological evidence associated with the 
sandstone and accompanying shale. Channel, shoreline, and offshore 
deposition, plus small delta distributary systems can be envisioned. 
Possibly all of the above types of elastic deposition are presented 
in the Tyler since intercalation of beds containing alternating marine, 
brackish water, and non-marine organisms implies frequent inundations 
of the low lying swamp. 
Ratio Maps.--On the elastic ratio map, the greater the departure from O, 
the greater the percentage of elastics in the section relative to the 
nonelastic fraction. V41lues greater than l indicate that more than SOi'Q 
o.f the section is composed of elastics. Relatively high elastic ratios 
are observed westward from Emmons and Burleigh Counties through Oliver 
County and from Grant through Morton and Stark Counties (Plate 16). 
Low elastic ratios occur in Bowman and Slope Counties. The area from 
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the southern border of McKenzie County and from the northern half of 
Dunn County northward has generally high elastic ratios. 
On the sandstone-shale ratio map (Plate 17), the greater the 
departure from O the higher the percentage of sandstone relative to the 
amount of shale. Values greater than 1 indicate more than 50% of the 
section is comprised of sandstone. 
Scattered areas along the Nesson .~nticline show an increase in 
the amount of sandstone above the regional nonn (Plate 17). Higher 
sandstone-shale ratios are present from northwestern Burke County 
through southern Divide and northern Williams Counties. A major sand-
stone trend with an arcuate pattern is present through Mountrail, Dunn, 
Stark, and Golden Valley Counties. Roughly perpendicular to this ar-
cuate trend is a trend of high sandstone-shale ratios from Burleigh, 
Emmons, and Sioux Counties to Stark County. The high values along this 
trend are interspersed with low values. 
Lithofacies --The dominance of shale in the Tyler section is indica-
ted by the extensive areas of orange and gray on the Tyler lithofacies 
map (Plate 18). Only a few very local areas show the influence of sand-
stone in the section, based on the contour interval employed, and only 
one area along the truncation edge in McIntosh County contains a section 
dominated by sandstone. Carbonates, primarily limestone, are very 
prominent in Slope and Bowman Counties. 
Paleontology.--The Tyler Formation in North Dakota and Montana contains 
a wide variety of fossils including plants, invertebrates, and verte-
brates. Marine and nonmarine to brackish water forms have been recovered 
from the shale units of the Tyler. Willis (1959, p. 1947) stated that 
the conodont-bearing zones and brachiopod-bearing zones of the Heath i~ 
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Montana were absent from the interval he called ttTyler-Heath" in North 
Dakota. This interval is equivalent to the Tyler Formation in this 
report. Ziebarth (1962, pp. 47-51) reported the presence of both cono-
donts and marine brachiopods in this interval; however, because of the 
difficulty in freeing the conodonts, no systematic work had been done on 
the conodonts. The brachiopod fauna differs from that reporteJ by 
Willis (1959). 
The most abundant fossils in the assemblage reported by Ziebarth 
(1962, Table 3) included nonmarine and a few marine ostracods. The most ~! 
common forms reported were species of Cypridopsis, and Carbonita, 
Hilboldtina, and Gesina. Lacking comparative material, the classifica-
tion of the Treatise of Invertebrate Paleontology (Xoore, 1961, Volume 
Q, p. 230 and p. 247) and its restriction of the genus Cyoridopsis to 
the '?Permian and Upper Cretaceous to Recent was acceptc:ci by Ziebarth 
(1962, pp. 71-85). Utilizing Cooper's (1946, p. 66) concept of the genus 
Carbonita, numerous specimens were assigned to Carbo~ita which ranges 
from ?Lower Carboniferous and Pennsylvanian to Permian (Hoare, 1961, 
Volume Q, p. 247). Employing this generic interpreta~io~, Cypridopsis 
fabulina, (Jones and Kirkby) Scott and Sum.~erson, 1943 (p. 66S), was 
placed in synonomy with Carbonita fabulina (Jones ar.d Kirkby) Strand, 
1928 (p. 41). Van Morkhoven (1963, p. 47) restricteJ the range of the 
genus Cypridopsis ~·l· to Oligocene to Recent. 
Willis (1959, pp. 1947-1953) discussed the paleontology of the Tyler-
Heath interval and illustrated •everal specimens assigned to Cyoridonsis 
fabulina. Raasch, in an unpublished paleoatological report ( 1954, 'pp. 
1-5), described a faunal zone typified by the presence of Cypridopsis 
fabulina from fossil material derived from a number of wells in central 
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Moutn110 ond in the Williston Basin. It is readily apparent from 
descriptions of Raasch (1954) and those of Ziebarth (1962) that similar 
material was being treated by both writers. Similar material has been 
described by Scott and Summerson (1943) from the southern Appalachian 
Mountains and by Cooper (1946) from non.~arine to brackish water deposits 
in Illinois. In a later, unpublished report, Raasch (1955, pp, 1-2) 
reported Cypridopsis fabulina and associated nonmarine fossils inter-
spersed with units containing fusulinids. This association supported 
assignment of this zone to the Morrow or Atoka Series of the Pennsyl-
vanian System. Ziebarth (~962, p. 49) reported additional fossils 
closely associated with the nonmarine ostracod fauna including numerous 
. fairly well preserved pelecypods assigned to the form genus Anthracomya, 
a fairly common group known from nonmarine units associated with coal 
deposits in Scotland, Canada and the eastern United States. Also 
reported were inarticulate brachiopods representing the genus Lingula, 
a form considered indicative of the intertidal to brackish water envir-
onments and malacostracans, including a well preserved specimen of a 
syncarid, the holotype of the genus Paleosyncaris dakotensis, Brooks, 
1962. Yet to be identified is another fonn with a well preserved head-
shield and telson. Numerous specimens of Pseudoestheria, a nonmarine 
to brackish water inhabiting conchostracan, were tentatively assigned to 
the species£· Limbata, a form previously described from the Permian. 
From the lower portion of the Tyler Formation three plant speci-
mens were tentatively assigned to the genera Asterocalamites, 
Lepidodendropsis, and Rhodea by Dr. Maxine Abbot, University of 
Cincinnati. These forms are known only from the Mississippian from 
both Europe and North America. 
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Closely associated with the ostracods is a representative of the 
annelid worms, the coiled genus Spirorbis. Locally ganoid fish scales 
are associated with the ostracod fauna. 
Marine fossils found in the Tyler Formation (Ziebarth, 1962) include 
pelecypods of the genus Aviculopectin and questionably Myalina, both of 
which are known from the Pennsylvanian. Several well preserved specimens 
of the marine brachiopods Chonetes and Marginifera have also been found, 
as have conodonts. 
Other fossil material, in various degrees of preservation, includes 
bryozoan fragments, spores; and unidentified tooth-like structures. 
Distributions of fossils indicate that units containing marine 
rocks interfinger with nonmarine rocks. The frequency of vertical 
changes from marine to nonmarine forms and the frequency of preservation 
of easily destructible, generally rarely preserved fossil parts, indicate 
the changes from marine to nonmarine conditions, although numerous, were 
generally accomplished with little disturbance of the substratum. 
Maughan and Roberts (1967, Plate 4) illustrated the stratigraphic dis-
tribution of macrofossils from the Big Snowy and Amsden Group in central 
Montana. Modified from Easton (1962, Table 5) is a list of genera and 
species with ranges that are restricted respectively to t~e Big Snowy 
Group and the Amsden Group or diagnostic of these groups in central 
Montana. 
Big Snowy Group 
Brachiopods 
Stenoscisma obesa (Clark, 1918) 
Nix angulata Easton, 1962 
Productus 
"Dictyoclostus" inflatus obsoletus Easton, 1962 
Leiorhynchus carboniferus (Girty, 1911) 
Pugnoides parvulus Girty, 1927 
Cleiothyridina aff. £. sublamellosa (Hall, 1858) 
Crurithyris sp. Easton, 1962 
Composita Weller, 1914 
Rhipidomella sp. Easton, 1962 
Girtyella woodworthi Clark, 1917 
Pelecypods 
Nuculopsis (Palaeonucula) montanensis Easton, 1962 
Nuculana rugodorsata Easton, 1962 
Myalina (Myalina) parallela Easton, 1962 
Limipecten otterensis Easton, 1962 
Cephalopods 
Cravenoceras hesperium Miller and Furnish, 1940 
Amsden Group 
Crinoid 
Dicromyocrinus granularis Easton, 1962 
Brachiopods 
Linooroductus nodosus subsp. (Newberry) Easton, 1962 
· Rugoclostus 
Marginifera 
:.=..::..:::=-=-~ Easton, 1962 
Easton, 1962 
Pugnoides guinaueplecis Easton, 1962 
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Composita subquadrata (Hall, 1958) 
Gastropod 
Straparollus (Euomphalus) Sp. B. Easton, 1962 
Environmental interoretations.--Mallory (1967, p. 26), in a discussion 
of a threefold subdivision of the Amsden Formation in Wyoming, suggested 
an 11exotic" source for the Darwin Member, the basal unit of the. Amsden 
Formation. The Darwin Member is a sandstone unit lying above the 
unconformity on the Madison Limestone. The Darwin Member was inter-
preted by Mallory (1967, p. 11) to be upper Mississippian (Chesterian). 
The "exotic source of the sand in the Darwin was considered to be 
Montana, North Dakota and possibly even an area as far north as 
~udson Bay in Ontario. Above the Darwin Member, Mallory (1967, p. 12) 
positions his Horseshoe Shale Member in a manner that encompasses both 
Mississippian and Pennsylvanian strata. The Horseshoe Shale Member is 
in turn overlain by the Pennsylvanian Ranchester Limestone Member. 
It is intended here neither to indicate adoption or rejection of 
the terminology of Mallory (1967), nor to judge the validity of his 
statement (Mallory, 1967, p. 11) that the terminology of Darton (1904, 
pp. 396-397) should have priority over that of Branson and Branson (1941). 
The emphasis here is only to draw attention to an implied tributary of 
the Wyoming River of Mallory (1967, p~ 26) and the east-west trending 
relatively high values of the sandstone-shale ratios of the Tyler Forma-
tion in southern North Daltota in chis report (Plate 17). Much of the 
Tyler in North Dakota appears to be Pennsylvanian, and the sa~dstone 
trends appear to be more closely associated,with those of the Tyler in 
central Montana than with those of the basal .. \..'T.Sden in northern Wyoming. 
The uncertainty of relating deposition of Tyler in central and eastern 
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Montana with the basa'l Amsden in northeastern Wyoming is complicated by 
the probability that these areas were either separated by a positive 
element, or a post-depositional positive element developed from which 
Tyler sediments were eroded. 
The faunal data from the Tyler indicate both Mississippian and 
Pennsylvanian forms are present, strengthening the possibility that 
there could have been some connection between the basal Tylar in No~th 
Dakota and the Darwin Member o:fi the Arasden Formation in Wyomi:;.g. Willis 
(1959, p. 1942) suggested that the basal sandstone and a portion of the 
overlying shale of his Tyler-Heath represented Chesterian sedimentation. 
Ziebarth (1964, p. 121), among other authors including Willis (1959, 
p. 1942), illustrates the position in the Tyler of at least three sand-
stone units. The trends of all three are combined in the sandston~-shale 
ratio map (Plate 17). I have not worked with the subsurface Pennsyl-
vanian section in central and southern Montana or in northern Wyoming 
sufficiently to discuss details from personal knowledge; however, it 
appears plausible that if the elastic source direction and age correla-
tions of Mallory (1967) are correct, some of the elastics entering 
the Wyoming River could have been derived from or transported through 
the North Dakota portion of the Williston Basin. Later a slight upwarp-
ing of the area in southern Montana and northern Wyoming, coupled with 
probable subsidence of the central Montana Basin, may have diverted the 
course of elastic dispersement through the central Montana.Trough. 
Pe:i::iodic encroachment of marine waters is indicated by the alt:rnation of 
faunal suites, documenting periodic subsidence of the sedimenta,y basi~ 
or fluctuating,sea level. Relative changes in sea level in£luenc~d great-
ly the distribution of the various distinct facies of the Tyler Fonnation. 
.)r:? , .. 
position of deposition of the coarser elastic facies. There is a generul 
increase in the percentage of the marine units in the upper portion of 
this formation in North Dakota. A very generalized distrihutibn of the 
concentration of marine units is indicated by Ziebarth (1964, P• 120) 
corresponding approximately to the distribution of the high sandstone to 
shale-ratios lending additional credence to the possibility of periodic 
marine inundation of topographically low areas representing drainage 
courses for Pennsylvanian 'streams. 
Slight convergence, demonstrated by general regional thinning 
(Plates S, 10 and 12) from thick.areas flanking the Nesson Anticline, 
westward toward the western edge of McKenzie County, indicates generally 
that these relatively thick areas were able to accept sediments more 
rapidly than some areas in eastern Montana. Periodically t~e avenue of 
transport westward may have been cut off by slight upwarping along the 
eastern border of Montana associated with movements near the Cedar Creek 
Anticline and in the Sydney-Fa~rview area to the north. An indication 
that the area north of and adjacent to the Cedar Creek Anticline was 
somewhat more positive or was the site of better drained swampy areas 
during deposition of the Tyler is implied by the increase of the percent-
age of red and varicolored shale in this area. Several fragments of evi-
dence can be presented to support the inference that t:he Williston Basi11 
may have been isolated periodically from the central Mont~na area during 
the deposition of the Tyler Formation. In addition to the convergence of 
units and color change to oxidized sediments in the vicinity of the Cedar 
Creek Anticline, the diverse fauna including both ~arine and non-marine 
£onus and the presence of extensive thin anhydrite beds associated with 
53 
::forms and the presence-·of extensive thin anhydrite beds associated wit~ 
carbonate units in the Tyler may be cited as evidence of this isolation. 
The anhydrite units suggest development of concentrated sulfate-rich 
brines either through the evaporation of entrapped seawater or concentra-
tion through evaporation at a subaerially exposed surface. 
If the Williston Basin area was separated fro~ the central Montana 
area at a time when sand was being transported through the area, multiple 
trends of reservoir sandstones may be distributed within the areas 
dominated by black shale. 
--The Tyler Formation is interpreted to be of 
Morrowan age and possibly in part locally Chesterian based on fossils 
identified from this section in North Dakota. The Tyler Fonr~tion in 
· North Dakota is correlative with the Tyler in central Montana and, at 
least in part, with the Fairbank Formation or lower Minnelusa Formation 
in eastern Wyoming and South Dakota. 
Alaska Bench Formation 
--Freeman (1922) first employed the name Alaska 
Bench Formation for a section containing 100 to 150 feet of what he 
termed 11excessively hard gray fossiliferous limestone'' which he found 
well exposed on Alaska Bench in the Big Snowy Mountains. The subdivision 
and definition of the Alaska Bench For~~tion being employed in this 
report is that utilized by Maughan and Roberts (l.967, p. 3). They desig-
nated a reference sectioQ at Stonehouse Canyon in the Big Snowy Mountains 
because the section at Beacon Hill was incomplete (1967, p. 14). In the 
reference section Maughan and Roberts (1967, p. 17) described the 
Alaska Bench Formation as gray, finely crystalline to dense, locally 
fossiliferous limestone. 
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In North Dakota this formation includes limestone interbedded with 
red and gray shale. Locally this carbonate unit consists partly or 
entirely of dolomite. Geophysical-log characteristics defining the 
expression of this unit in the subsurface are demonstrated on the North 
Dakota cross sections (Plates 6 and 8), 
Thickness and Distribution.--The area of distribution of the Alaska 
Bench Formation in eastern Montana has not been adequately illustrated in 
the literature. It appears that this unit is distributed in a pattern 
very similar to that defined as Interval B of Maughan (1966, p. 102). In 
Montana the Alaska Bench reaches a thickness of 295 feet at Judith Gap 
and has been reported absent from local areas because of erosion. In 
North Dakota the Alaska Bench Formation is distributed fairly uniformly 
throughout the southwestern portion of the state (Plate 19). This unit 
is absent from the northern part of the Nesson Anticline, either because 
of erosional truncation or because of facies changes to shale that 
exhibits lithologic characteristics similar to the underlying Tyler 
Formation. The Alaska Bench Formation varies in thickness from.zero on 
the east to a maximum of 68 feet in eastern Slope County. 
Relationship to Adjacent Strata.--The contact with the underlying Tyler 
Formation is considered generally conformable with the exception of 
areas in which red shale may represent an unconformity of questionable 
regional significance. Mundt (1956, p. 1931) and Maughan and Roberts 
(1967, p. 15) described the basis for delineating an unconformity at the 
' 
top of the Alaska Bench Formation in Montana including: 
1. The distinct lithologic break between the limestone 
units and overlying dolomite lithology. 
2. Variable thickness of the Alaska Bench Formation. 
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3. The overlying dolomite of the Amsden Formation over-
laps the Alaska Bench Formation along the southern 
limits of the underlying unit. 
4. Ostracods present in the Alaska Bench Formation were 
not found above the contact. 
5. Red shale and siltstone are irregularly distributed 
at the contact which may indicate development of a 
lateritic soil on the Alaska Bench Formation. 
In North Dakota, relationships similar to those described by Mundt 
(1956) can be noted at the Amsden-Alaska Bench contact; however, thinning 
related to an unconformity is, at best, very subtle if present at all. 
The marked lithologic break, faunal change, and local distribution of red 
shale and siltstone at the contact are present in North Dakota. 
Detailed Stratigraphy.--In North Dakota the Alaska Bench Formation is 
typified by pinkish gray to pale yellowish brown and pale red, nonporous, 
micritic liniestone with interbeds of grayish red to grayish red purple, 
and varicolored shale. The Alaska Bench Formation commonly contains 
ostracods, which are generally present in drill bit cuttings as frag-
mented valves. Local occurrences of sparry calcite in the micritic 
limestone of the Alaska Bench may indicate burrowing by animals or 
disruption by plant roots. The NDGS 16 Northern Ordnance No. 1 
Franklin Investment NW SW sec. 35, T. 133 N., R. 75 W., Ei:nmons County, 
contains brachiopod spines and ostracods from the interval 3095 feet to 
' 
3105 feet. These fossils and a few traces of oolites in the predomin-
antly micritic limestone units suggest distribution of several carbonate 
facies in the Alaska Bench Limestone. 
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Gilmour (1967) illustrated the lateral and vertical migration of a 
number of distinct carbonate facies in the Alaska Bench Formation, which 
were interpreted to indicate relative changes in water depth in central 
Montana. Similar facies changes may be present in North Dakota; however, 
the distance between control points and the sampling methods employed 
serve to obscure these changes. 
Ratio Maps.--The Alaska Bench Formation sandstone-shale ratio map (Plate 
20) indicates that only a few tests contain sufficient sandstone to 
influence the contours. These scattered sandstone occurrences are in 
Morton, McLean, Dunn, and Williams Counties, and each is controlled by 
only one well. The isolation of these sandstone occurrences suggests 
that they represent misinterpretation of samples possibly related to 
caving of sections above the Alaska Bench Formation. 
The elastic ratio map of the Alaska Bench Formation (Plate 21) 
illustrates several trends of very high elastic ratios locally approach-
ing infinity. The regional elastic ratio background, throughout the area 
of distribution of the Alaska Bench Formation, is somewhat greater than 
1/4. One very high trend extends from southeastern Burleigh County south-
westward into Grant County. This trend is flanked by an additional high 
trend in Morton County. A large area with elastic ratio less than 1/4 is 
included in McLean, Mercer, and Dunn Counties. Locally, higher values, 
occasionally greater than 4 are at the south end of the Nesson Anticline. 
Lithofacies Map.--The li~hofacies map of the Alaska Bench Formation 
(Pl~te 22) illustrates that a large part of this formation is dominated 
by carbonate rocks. The sections in a significant portion of this for-
mation are greater than 80% carbonate rocks. The sections are greater 
than 50% carbonate rocks in much of the rest of the area. A few small 
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scattered areas are largely shale. Locally the carbonate fraction in 
comprised of dolomite, but generally limestone predominates. 
P:il<..•ontologv. --Gilmour (1967, p. ll~) hns indicated that: the cmploywcut 0£ 
the term "Alaska Bench Formation" in his study and in the studies of 
Gardner (1959) and Easton (1962) differs markedly from the use of the 
term by Willis (1959) and Maughan and Roberts (1967). From the diagram 
of Gilmour (1967, p. 14), it appears that the upper boundary of the 
Alaska Bench Formation is the critical point of disagreement. However, 
Maughan and Roberts (1967, p. 3) in their stratigraphic chart, indicate 
that the upper contact of the Alaska Bench Formation which they utilized 
in correlation, is essentially the same as that of Gardner (1959) 1 and 
the discrepancy between the two differing groups lies in the difference 
in picking the top of the Heath Formation. There is an obvious discrep-
ancy between the interpretations of Gilmour (1967) and Maughan and 
Roberts (1967). Gilmour (1967, p. 113) reported fusulinids from the 
Alaska Bench Formation; however, without personally retracing on the 
outcrop the correlations illustrated in the two studies, it is very diffi-
cult to confidently correlate the fossil data of Gilrr~ur (1967) with the 
stratigraphy of Maughan and Roberts (1967). Gilmour (1967, p. 113) 
reported Millerella scotti Gilmour, and Paramillerella oinguia (Thompson) 
which he stated substantiated the age of the Alaska Bench Formation as 
Morrowan. Since the units from which these fusulinids were reported 
were designated by Gilmour,as level number eight and as such are near 
the top of the interval, one may infer that the comparatively more 
restricted Alaska Bench Formation of Maughan and Roberts (1967) must 
also be entirely Morrowan. Maughan and Roberts (1967, p. 21), drawing 
heavily on the paleontological studies of Easton (1962), placed the 
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Morrowan-Atokan boundary within the lower portion of the Alaska Bench 
Formation. 
In North Dakota few fossils have been recovered from the Alaska 
Bench Fonnation. Those that have been found are generally ostracods ___.,. 
with smooth carapaces and local traces of brachiopod spines. No generic 
r----
assignments have been attempted because l:he fossils arc highly broken up 
in drill-bit cuttings: No whole cores of the Alaska Bench Formation 
have been examined. 
Environmental Interpretations.--The limestone of the Alaska Bench Forma-
tion is interpreted to represent a shallow-water marine to brackish-water 
environment. The dominance of micrite indicates that currents or wave 
action were rare. The interbedded red to varicolored shale may represent 
periods of sea level fluctuation, which left the area exposed to weather-
ing; it may represent only the periodic influx of elastics from the 
exposed areas to the east. The abrupt thinning of the Alaska Bench 
Formation from Burleigh County northwestward is indicated by the close 
spacing of the isopach contours. This indicates that the depositional 
edge of the Alaska Bench unit was further to the northeast; however, this 
need not have been a great distance. Local traces of oolites suggest 
occurrence of what was apparently an oolitic limestone facies. This may 
represent a minor shoaling area in this unit, but the trace occurrence 
of this lithology also suggests sample contamination. The location of 
this oolitic lithology and a brachiopod-ostraco<l fauna in the Alaska 
' ------·---------·--··· 
Bench Limestone in Burleigh and Emmons Counties suggests that marine 
------- -~-- ---~-- -- --". - ~ --·-· .. ~·--.,.-
deposition and the interpreted shoaling associated with probable sea 
level fluctuation were wide spread. 
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Age~ Correlation.--No paleontological evidence is present in North 
Dakota to indicate the age of the Alaska Bench Formation. Subsurface 
sections from central Montana into western North Dakota (Plate 5) and a 
similar section from Maughan and Roberts (1967, Plate 2) show the strati-
graphic and lithologic equivalence of this form.ation in North Dakota with 
the Alaska Bench Formation in Montana. 
In central Montana, Gilmour (1967, p. 113) has determined the Alaska 
Bench Formation to be Morrowan. In the same area Maughan and Roberts 
(1967, p. 21) indicated the Alaska Bench Formation contains Morrowan 
fossils in the lower part and an Atokan fauna in the upper part. Maughan 
and Roberts (1967, p. 15) stated that there was a correlation between the 
Alaska Bench Formation in central Montana and Division V (Fairbank Forma-
tion) and possibly part of Division IV (Reclamation Group) of the Hart-
ville Formation in southeastern Wyoming. The lack of faunal data in 
North Dakota permits only the speculation based upon regional stratigra-
phic correlations that the Alaska Bench Fonnation is Morrowan-Atokan. 
Amsden Fonnation 
Name~ Definition.--The Amsden Formation, described origi~ally by 
Darton (1904, pp. 394-401), is named for exposures located in the vicinity 
of the Amsden Branch of the Tongue River west of Dayton) Wyoming. At 
this reference section Darton (1904) described the formation as red shale, 
white limestone, and cherty and sandy limestone with a thickness ranging 
from 150 to 350 feet. Subsequent studies have proven the truncation of 
the up.per portion of the Amsden in central Montana. Maughan and Roberts 
(1967, Plate 2) illustrated the correlation of their Devils Pocket Forma-
tion (equivalent to the Amsden Formation of Mundt, 1956) with a portion of 
60 
the middle member of what they tcnn 11Minnelusa Formation" or the Minne-
lusa Group of the present study. In the present report the Amsden 
Fonnation includes this middle.member of the Minnelusa Formation of 
Maughan ~nd Roberts (1967) minus the lower portion here designated the 
Alaska Bench Formation. This is essentially equivalent to the Amsden 
Formation of Harris (1958 1 p. 41) with the exception of the basal gray 
brown limestone unit, the Alaska Bench Formation. 
Thickness and Distribution.--The Amsden Formation ranges in thickness 
from 380 feet of section in southeastern Dunn County to zero on the east 
and north (Plate 23). A thickening of the Amsden Fonuation is developed 
through Sioux, Morton, Oliver, Dunn, and McKenzie Counties, with a 
possible extention into Williams County. Approximately perpendicular to 
this thick trend are at least two linear thick trends. Many abrupt 
thickness variations are illustrated on the Amsden isopachous map. 
Marked thinning occurs on the flank of the Nesson Anticline to the west. 
The beveled truncation edge of the Amsden Formation appears to have 
numerous local areas which are typified by closely spaced isopleths, 
implying development of cuestas at the unconformity surface. Separation 
of these local areas by more widely spaced isopleths indicates the 
possibility of development of multiple scarps separated by areas of 
fairly uniform thickness. 
The irregular nature of the distribution of thick and thin areas 
may reflect the paleotopo?raphy developed on the post Amsden erosion 
surface. Thick trends oriented approximately at right angles may reflect 
a regional depositional trend modified by a cectonic trend. The north-
west-southeast trend is interpreted to reflect depositional thickening 
in a basinward direction. The northeast-southwest trends may be related 
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to structural movement, possibly reflecting compensation for salt 
collapse within the underlying Devonian salt saction. 
Relationship to Adiacent Strata.--In North Dakota the Amsden Forrru:.tion 
is unde'rlain, very possibly unconformably, by the Alaska Bench Formation 
and is overlain unconformably by the Broom Creek Formation (Upper Member 
of the Minnelusa Formation of Maughan and Roberts, 1967, and Minnelusa 
of Harris, 1958). Where the Broom Creek Formation is absent because of 
erosional truncation or nondeposition the Amsden Formation is overlain 
by either the Permian Opeche Formation or the Triassic Spearfis,1 Forma-
tion and locally by the Jurassic Piper Formation. Distribution of the 
Spearfish Ponnation is illustrated in Figures 6 and 7. The Piper Fonna-
tion oversteps the Spearfish limit line. 
Detailed Stratigraphy.--A threefold subdivision of the P.msden Formation 
has been used in this study. Three lithozones are defined within this 
formation on the basis of prominent marker units. The lithology within 
each lithozone is subtly different. No specific correlation with the 
Hartville terminology of Condra, Reed, and Scherer (1940) is intended 
other than the gross correlation, demonstrated by McCauley (1956), with 
the Wendover-Meek-Hayden Interval. Li tho logic aspects of the P..msden 
Fonnation are treated in the discussion of each lithozone. 
Ratio Mans.--With the exception of an area in northern Mountrail County 
and an area in Sioux and Emmons Counties, the distribution of sections 
dominated by elastics (elastic ratio greater than 1) on the elastic ratio 
map is restricted to isolated wells or groups of two or three wells 
scattered throughout the map area (Plate 24). 
The sandstone-shale ratio map of the A~sden Formation (Plate 25) 
illustrates the distribution of three major sandstone trends. Gne of 
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Fig. 6.--Triassic Spearfish Fonnation present west of the limit 
line shown in diagram (after Dow, 1967, p. 3). 
Fig. 7.--Triassic Spearfish Formation present west of the limit 
line shown in diagram (after McKee and others, 1959, Plate 2). 
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these trends extend eastward from western Slope County, a second trend 
extends northeastward from eastern Stark County, and a third trend 
extends north and northeastward from western Dunn and southeastern 
McKenzie Counties. 
=:.:::::...=:.;;,.;::..;:;;.=-=.==.. Map.--The lithofacies map of the Amsden Formation illustrates 
that this unit is composed primarily of nonelastic units> mainly dolomite 
(Plate 26). With the exception of isolated elastic pods> the major 
concentration of elastic units is in the vicinity of Sioux and Emmons 
Counties. Carbonate areas with sandstone rich fractions are emphasized 
by the darker blue areas. Lithofacies maps demonstrating the lithologic 
distribution within each of the lithozones of the Amsden Formation 
illustrate the migration with time of the various lith.ologic facies. 
--No identifiable fossils have been recovered from chc 
A.~sden Formation in North Dakota. The paleontologic data sun~~arized in 
the section of this report delineating the history of stratigraphic 
terminology in the Black Hills indicates a significant amount of con-
flicting paleontological data has been published about the Minnelusa 
Formation. The lack of reliable stratigraphic correlations of the 
surface sectiox.s in the Black Hills further complicates the age deter-
minations. The section in the Black Hills, which appears to be equiva-
lent to much of the Amsden Formation, as employed in this report, may 
range in age from Des Moinesian to Virgilian and possibly to Woifcampian, 
based upon the paleontologic data reported from surface sections. 
Environmental Interpretations.--The Amsden Formation is dominated by 
dolomite and anhydrite, implying greater restriction of the influx of 
normal marine waters into the area than during the deposition of the 
Alaska Bench Formation. North Dakota, South Dakota> and parts of Montana 
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were occupied by a broad shelf area. Restriction of the influx of normal 
marine conditions may have been caused by structural events which took 
place as far removed from the area as the Ancestral Front Range, which 
extended through present day Colorado and Wyoming or possibly by a 
reefoid carbonate buildup through central Wyoming. 
Age e.n& Correlation. --The Amsden section in North Dakota is restricted 
more than the section in much of South Dakota because of erosional trun-
cation; however, abrupt thinning of the Minnelusa Formation is noted in 
the Black Hills (Plate 4). It is possible that the Amsden in North 
Dakota, based upon problematic correlations from the subsurface to 
surface sections and upon problematic paleontologic data from the 
surface exposures, does range from Des Moinesian to Virgilian, but it is 
equally probable that the North Dakota interval represents a shorter 
time interval. No more specific refinement of this range is possible at 
present. The Amsden, as used in North Dakota, is correlative with the 
Roundtop and Hayden Groups and possibly part of the Wendover-Meek Group 
in the Hartville area. The middle, or more dolomitic portion of the 
Minnelusa Formation in much of South Dakota is equivalent to the Amscien 
Formation as used in this report. In general only the lower member and 
locally part of the middle member of the Amsden Formation of North Dakota 
is represented in central Montana. 
Medora Lithozone 
' Nar:i.e and Definition.--The name "Medora" is proposed for the basal litho-
zone of the Amsden Formation. The Medora lithozone is typified by the 
section encountered in Medora Field in southwestern North Dakota. The 
Medora lithozone, as delineated in Figure 4, includes strata between the 
top of the Alaska Bench Formation and the base of an anhydritic marker 
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unit, or the lateral equivalent of this unit, which is designated the 
base of the Dickinson lithozone of the Amsden Formation. A subsurface 
reference section for this lithozone is designated as that encountered 
in the NDGS 3573, Amerada Hess No. 7 Medora Heath Unit, SE SE sec. 11, 
T. 139 N., R. 102 W., and includes strata encountered from 7565 feet to 
7710 feet as recorded on the Ga~.ma Ray-Laterolog from this well. 
Thickness and Distribution.--The Medora lithozone ranges in thickness 
from slightly greater than 200 feet to a truncation edge (Plate 27), 
Thickest isopach values are distributed along the flank of the Nessen 
Anticli~a south of the Missouri River. An additional regionally thick 
trend of this lithozone, exceeding 150 feet, which occurs in Slope and 
southeastern Stark Counties, is flanked by an east-west trend of somewhat 
thinner Medora section to the north. The truncation of the Medora litho-
zone is demonstrated by the abrupt thinning of this unit illustrated by 
the closely spaced contours near the erosional limit line. 
Relationship Adjacent Strata.--As indicated previously, in the dis-
cussion of the Alaska Bench Formation, the basal contact of the Medora 
lithozone may represent an unconformity. The contact between the Medora 
lithozone and the overlying Dickinson lithozone appears to be conformable 
throughout the area of distribution of the Dickinson lithozone. Where 
the overlying units of the Amsden Formation have been truncated or are 
absent by non-deposition the Medora lith•z•ne is overlain by the Broom 
Creek Formation. Where the Broom Creek Formation is absent the Opeche, 
Spearfish and Piper Formations are locally present in unconformable 
relationship above the Medora. 
Detailed Stratigraph~.--The Medora lithozone consists of two distinct 
lithologic facies in the area of the reference section. The lower facies 
67 
consists of grayish pink and pale red to pale yellowish brown, micro-
crystalline to occasionally medium and coarse crystalline, pelletal. 
locally porous dolomite, interbedded with tl.:irk reddish brown to moderate 
reddish orange and dusky red calcareous shale, in part having a blocky 
fissility and velvety texture. 
The upper facie~ of the Medora Uthozone is composed of p.:.le yellow-
ish brown to pale red microcrystalline generally nonporous dolomite, 
which is gradational with fine grained, nonporous, dolomitic sandstone. 
Interbeds of dark reddish brown to moderate reddish brown blocky, silty, 
calcareo11s shale and local traces of clear to white microcrystalline to 
fine crystalline anhydrite and traces of light gray to pinkish gray chert 
are present. 
Regionally, the arenaceous facies, the upper facies in the vicinity 
of the reference section, dominates the lithozone, as the crystalline or 
lower facies grades into the arenaceous facies. 
Ratio Xaos.--The elastic ratio map illustrates the somewhat irregular 
distribution of elastics within the Medora section (Plate 28). Several 
high ratio trends (greater than 1) are present in Burleigh and Em::nons 
Counties. Numerous east-west trends grea.ter than 1 flanked by areas of 
less than 1 occur throughout this lithozone. The overall appearance of 
the elastic ratio map of the Medora lithozone is one of scattered pods of 
elastic sediment separated by nonelastic sediment, generally carbonates. 
The sandstone-shale ~atio map exhibits several high ratio trends. 
The.most prominent of these extends from Burleigh to Golden Vnllcy 
Counties (Plate 29). Sandstone also fonus a significant portion of the 
elastic fraction in southern Mountrail County and southward into eastern 
McKenzie County. Except for isolated sandstone occurrences, the sandstone 
68 
fraction of the Medora lithozone is restricted to a general east-west 
band from southern Williams County to central Slope County, with large 
areas devoid of sandstone in Golden Valley, Oliver and McLean Counties. 
Lithofacies Map.--The lithofacies map of the Medora lithozone shows the 
dominance of carbonate by the blue and purple (Plate 30). Sandstone-
carbonate sections are sbown in dark blue. 
Paleontology.--No identifiable fossils were recovered from the Medora 
lithozone of the Amsden Formation. 
Environmental Interoretations.--Frorn the distribution of alternating 
trends of c~cbonate-rich (primarily dolomite rich) and elastic-rich 
(primarily clay rich) sections and the lack of fossil material, the 
deposition of the Medora lithozone appears to represent carbonate bank 
type sedimentation that has been subjected to dolomitization. The 
elastic facies surrounding these carbonate build-ups or areas of topogra-
phic relief may have been subjected to weathering and to the influx of 
elastics as relative sea level varied. Dolomitization may have been 
essentially penecontemporaneous with sedimentation, very probably tied 
to the oscillation of sea level. 
The sand component of the upper facies of the lithozone appears 
correlative with a relatively more positive attitude of the elastic source 
area, interpreted to lie to the north and east and possibly related to the 
general positive area interpreted by Mallory (1967, p. 26) to have been 
located in the vicinity or Hudson Bay. 
Age and Correlation.--The age of the Medora lithozone is considered to be 
Des Moinesian on the basis of the very tenuous paleontological information 
of other authors and on regional stratigraphic correlations. The Medora 
lithozone appears to correlate with a part or all of the Roundtop Group 
69 
of the Hartville area and represents the entire Amsden Formation in 
central Montana. 
Dickinson Lithozone 
and Definition.--The name "Dickinson lithozone" is applied here to 
the middle unit of the P.msden Fonnation (Figure 4). From information from 
wells drilled in the vicintty of Dickinson Field this lithozone is typi-
fied by the presence of an anhydrite or anhydritic dolomite units at both 
the top and base of the interval. Throughout much of the area of occur-
rence of this lithozone these lit~ologic markers are reflected by a highly 
resistive character on the Laterolog (Figure 4). Westward and northwest-
ward from Dickinson Field the marker anhydrite and anhydritic dolomite 
units facies to porous dolomitic sandstone units, a fact demonstrated by 
comparing the distribution of the anhydrite content of the Dickinson 
lithozone (Plate 34) with the limit of this unit and by study of the 
regional and local cross sections. The section developed in the NDGS 
4324, Continental Oil Co. No. l Servis, SW NW sec. 25, T. 140 N., R. 96 W. 
from depths 7450. feet to 7555 feet as recorded on the Gamma Ray-Laterolog 
is designated as a reference section for this lithozone. 
Thickness and Distribution.--The Dickinson lithozone of the Amsden Forma-
tion ranges from a maximum of 140 feet thick in eastern McKenzie County 
to zero on the east and north (Plate 31). An extensive erosional remnant 
extends from Williams County westward into eastern Montana. The Dickinson 
lithozone is fairly uniform in thickness over most of the area of its 
occurrence with a thickness range between 100 and 125 feet over almost all 
except the western edge of the map area and in the area representing the 
truncated edge of the interval. Several thin areas occur west of the 
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Nesson Anticline, along the south flank of the Red Wing faulc zone, and 
in Billings, Slope and Bowman Counties. 
Relationshio to Adiacent Strata.--The upper and lower contacts of the 
Dickinson lithozone appear to represent conformable sedimentary relation-
ships with the underlying Medora lithozone and the overlying Bismarck 
lithozone. However, the presence of the anhydrite marker units over ex-
tensive areas appears to reflect evaporative conditions and possibly 
concentration of the sulfates associated with an hiatus. Where the over-
lying Bismarck lithozone has been removed by erosional truncation the 
Di~iinson lithozone is locally overlain by the Broom Creek Formation and 
elsewhere by the Opeche Formation, the Spearfish Formation and Piper 
Formation. 
Detailed Stratigraphy.--The Dickinson lithozone may be thought of as the 
anhydrite bearing interval of the Amsden Formation. A comparison of the 
anhydrite percentage maps of the three lithozones of the Amsden demon-
strates that anhydrite is more common in the Dickinson lithozone than in 
either of the other two units. As mentioned previously, the anhydrite 
units facies westward from the south central portion of the study area 
to anhydritic dolomite and then to dolomitic sandstone units that are 
porous and lack the resistive character of the dolomite facies. 
The bulk of this lithozone is pinkish gray to pale yellowish brown 
microcrystalline to very finely crystalline dolomite, in part very arena-
ceous, grading to fine grained dolomitic sandstone with poor to fair 
porosity. Interbedded with these lithologies are pale red to moderate red, 
microcrystalline to earthy textured, argillaceous dolomite units that grade 
to or are interbedded with grayish red to moderate red calcareous shale. 
71 
Diagnostic of the Dickinson lithozone are the anhydrite units, the 
earthy textured dolomite and calcareous shale intervals and an increase 
in the arenaceous character of this interval relative to the underlying 
Medora lithozone. The lithology of the marker units varies from white, 
very fine crystalline to earthy textured anhydrite to light gray and 
gray brown microcrystalline to fine crystalline, locally dolomitic dense 
anhydrite. 
Ratio Maps.--The elastic ratio map of the Dickinson lithozone illustrates 
a high proportion of its mapped area to have elastic ratio values greater 
thRn 1/2 (Plate 32). Several trends with a elastic ratio greater than 1 
are also illustrated, including one trend extending from Emmons County 
through Billings County and one from northern McLean County through 
McKenzie County. 
The sandstone-shale ratio map illustrates an east-west trend from 
Enunons and Burleigh Counties through Hettinger, Stark, Billings, and 
Slope Counties containing ratio values generally greater than 1/2 with 
values reaching infinity (Plate 33). Another trend containing values 
greater than 1 extends from McLean through McKenzie Counties. Numerous 
other subsidiary trends and isolated pod-like areas exhibiting ratios 
greater than 1/2 are evident from this display. 
The anhydrite percentage map for the Dickinson lithozone illustrates 
that a fairly large area in central and south central North Dakota con-
tains anhydrite (Plate 341. It is in this area of distribution that one 
or both of the diagnostic anhydrite marker horizons are found. The 
anhydrite facies pinch out to both the north and east with only isolated 
development of anhydrite units in the Dickinson lithozone outside of the 
zero anhydrite percentage isopleth. 
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tr3tes th~t the unit is dominated by nonelastic lithology, generally 
comprised of anhydrite and dolomite (Plate 35). Upon the general car-
bonate aspect of this lithozone, indicated by hues of blue, are super-
imposed elastic dominated trends with sandstone generally more prevalent 
than shale in most of the area. Shale is more abundant than sandstone 
in the southeastern portion of this area in the vicinity of ·sioux and 
Ew.rr~ns Counties. 
Paleontology.--No identifiable fossils were recovered in sample studies 
of the Dickinson lithozone. 
Environmental Interpretations.--The interbedding of the various litholo-
gies comprising the Dickinson lithozone and the lateral facies associa-
tions imply shallow open marine to evaporitic conditions of deposition. 
Thin anhydrite marker units may represent concentration of sulfates at an 
air-sediment interface which was wetted only periodically. Lateral 
changes to anhydritic dolomite and further seaward to sandstone allows 
interpretation of gradation from areas of evaporitic deposition to a 
shoreline-marine sandstone facies with an intervening area of carbonate 
deposition now represented by dolomite and anhydritic dolomite units. 
This model is not greatly different from that of a Sebkah. The sandy-
ness of some of the dolomite units may be the result of storms carrying 
sands from the beach into the areas of carbonate deposition or from 
streams depositing sand in a lagoonal area. Tha probability of the sandy 
' 
material being storm derived seems very likely considering the widespread 
areal and vertical distribution of the arenaceous dolomite units. The 
reddish hues of shales and earthy textured dolomite units probably 
represent subaerial exposure representing periods of weathering and 
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periods of influx of fine grained elastics from sources located to the 
east and northeast of the study area. The many marked vertical changes 
of lithology within the Dickinson lithozone suggest numerous changes in 
sea level relative to the lowlying land surface with resultant lateral 
migration of the various facies. 
norrelation.--In the absence of definitive paleontological 
infonnation the age of the Dickinson lithozone is considered to be Des 
Moinesian to Missourian. Stratigraphic correlations indicate the 
Dickinson lithozone is equivalent to part or all of the Hayden Group in 
the Hartville area and is only occasionally present in the Amsden Forma-
tion in eastern Montana. 
Bismarck Lithozone 
and Definition.--The name "Bismarck lithozone" has been applied here 
to strata above the Dickinson lithozone and below the Broom Creek Forma-
tion (Figure 4). The Bismarck lithozone is composed primarily of inter-
bedded sandstone and arenaceous dolomite and is particularly well 
developed in some of the exploratory tests in the area west of Bismarck, 
North Dakota. A designated reference section of the Bismarck lithozone 
is located between ~he Laterolog depths of 4145 feet and 4290 feet in 
the NDGS No. 2185, Fletcher and Signal No. l Boehm, SW NE sec. 11, 
T. 139 N., R. 92 w .• Morton County, North Dakota. 
and Distribution.--The Bismarck lithozone of the Amsden Forma-
tion ranges in thickness in North Dakota from a maximum of 145 feet thick 
in the reference test in eastern Morton County to zero at the erosional 
truncation limit line (Plate 36). The truncation along the eastern limit 
of this unit appears to be relatively abrupt in comparison to truncation 
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along the western limit in Dunn, Stark, Slope, and Bowman Counties, 
where topography on the erosion surface is indicated by marked local 
changes in thickness. Three areas contoured as significant erosional 
remnants of the Bismarck lithozone are in parts of Billings, McKenzie, 
Dunn and Mountrail Counties. The most northerly of these remnants 
reaches a maximum thickness of 122 feet between the southerly extension 
of the ~esson Anticline and the Antelope Anticline. 
Relationship!£ Adjacent Strata.--The Bismarck lithozone overlies the 
Dickinson lithozone in what appears to be generally a confonnable rela-
tionship. As explained in the discussion of the Medora lithozone there 
is a possible minor unconformity where the anhydrite marker units are 
present in the underlying Dickinson lithozone. The Broom Creek Formation 
overlies the Bismarck lithozone unconfonnably. 
=..::::..::.::::.=.:::..:::.~·stratigraphy.--In the reference section, the 145-foot thick 
Bismarck lithozone consists of an upper 80 foot section composed of 
interbedded light gray, very fine grained, very calcareous, argillaceous 
sandstone with very poor porosity and medium to dark gray and greenish 
gray shal~ overlying a unit composed of pinkish gray to pale red micro-
crystalline and locally earthy textured dolomite with scattered poor 
vuggy porosity. The upper 80 feet of section overlies a basal 65 feet 
)f section comprised of an interbedded sequence of pinkish gray to pale 
red, fine grained, dolomitic sandstone exhibiting poor to fair porosity, 
and dolomite as in the upper 80 feet of the Bismarck lithozone. Inter-
facies of the various sandstone and dolomite units can be demonstrated by 
comparing regional cross sections (Plates 6 and 7) and lithologic 
descriptions. 
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~i.0 Mnps. -_-The cl.:istic r<Jtio map of the Bismarck lithozone has a large 
area with ratios greater than 1/2 and numerous east-west trends with val-
ues greater than 1 (Plate 37). These areas of higher ratios include two 
the other extends from northern McLean County through McKenzie County. 
The sandstone-shale ratio map of the Bismarck lithozone shows an 
east-west trend with ratios ranging from generally greater than 1/2 to 
infinity from Emmons and Burleigh Counties through Hettinger, Slope, 
Billings and Stark Counties (Plate 38). Another trend with ratio values 
generally greater than 1 extends from McLean into McKenzie County. In 
addition to these trends there are numerous isolated areas or pod-like 
distributions with ratios greater than land additional scattered sand-
stone trends which are subsidiary to major trends. 
The anhydrite-percentage ma? illustrates that the distribution of 
the anhydrite units is restricted to nine fairly isolated and local 
occurrences within the area of distribution of the lithozone (Plate 39). 
A~hydrite forms a very significant portion of the nonelastic component 
in only t~o of these areas, one along the eastern truncation limit in 
Burleigh County and a second flanking the Cedar Creek anticline in 
Bowman County. 
Lithofacies --The Bismarck lithozone is composed primarily of dolo-
mite (Plate 40). The presence of sandstone as the primary elastic 
component is demonstratep by the large portion of the area designated by 
the dark blue and light green hues with only local areas dominated by 
the shale component designated by gray> brown, and orange hues. 
Large areas containing high sandstone percentages are evident by 
extensive areas depicted in greenish hues located primarily in Morton, 
76 
Olivcr,and Mercer Counties. The erosional remnants lying to the north-
west of the main area of distribution of the Bismarck lithozone exhibit 
highly complex lithofacies patterns which may be related to the differen-
tial preservation of the amount of section from test to test or could 
possibly be a function of the interpretability of the samples in these 
areas. 
Paleontology.--As in the other lithozones of the Amsden Formation no 
fossils have been recovered from the Bismarck lithozone. This apparent 
lack of fossils appears related to a poor environment for preservation 
of organisms and to the possible destruction of any fossils present by 
the drill bit. 
Environmental Interpretations.--From the association of dolomite and 
sandstone in the Bismarck lithozone it is postulated that the deposition 
of this member suggests a beach-bar complex with associated carbonate 
facies which migrated across the North Dakota shelf area. No continental 
facies has been found suggesting that any representation of subaerial 
sedimentation was removed by pre-Permian erosion. 
Age and Correlation.--Lack of paleontological information prevents pre-
cise age assignment of the Bismarck lithozone. The overlying Broom Creek 
Formation is very likely Wolfcampian and is separated from the Amsden by 
an unconformity. Assuming that the Amsden Formation ranges from Des 
Moinesian to Virgilian, the position in the section coupled with litho-
logic correlation of marke~ units into South Dakota suggest that the age 
of the Bismarck lithozone is Missourian or Missourian to Virgilian and 
correlative with the Meek Group and possibly part of the Hayden Group in 
eastern Wyoming and the Hartville Uplift. The Bismarck lithozone is not 
represented in central Montana. 
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Permian Strata 
On the basis of very limited fusulinid evidence from the Broom 
Creek Formation in North Dakota which was reported by McCauley (1956, 
p, 160), this unit is interpreted to represent Pe:::mian deposition. A 
regionally extensive unconformity is demonstrated below the Broom Creek 
Formation in a cross section from central South Dakota into North Dakota 
(Plate 4) and in sections in North Dakota. This indicates an hiatus of 
undetermined duration separates the underlying Amsden Formation from 
this unit. 
Broom Creek Formation 
~ and Definition.--The name 11Broom Creek Formation" has been applied 
here to the upper, predominantly sandy part of the Minnelusa Group in 
North Dakota (Figure 4). The Broom Creek Formation is considered essen-
tially equivalent to the Broom Creek Group as used by McCauley (1956, 
p. 158) with the possible exception of a slight difference in location of 
the basal contact. Condra, Reed, and Scherer (1940, p. 2) first applied 
the name "Broom Creek" to a section comprised of siltstone, limestone, 
sandy shale, and sandstone exposed typically in Broom Creek Valley, sec. 
10, T. 28 N., R. 66 W., Platte County, Wyoming. In the type area the 
Bro0m Creek is overlain by the Cassa Group and underlain by the Wendover 
Group. McCauley (1956, pp~ 160-161) has demonstrated the Broom Creek 
Formation to correlate from southwestern South Dakota into North Dakota 
I 
and has indicated that the Cassa unit overlies the Broom Creek and that 
an undifferentiated section of the Wendover-Meek and Hayden Groups 
underlies the Broom Creek Fonnation. A slight disagreement is found 
between the interpretation of the present report and that of McCauley 
(1956) indicated above. Here I prefer to use the designation of the unit 
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above the Broom Creek Fonnation cs Opeche Shale in a correlation similar 
Thickness and Distribution. --In North Dakota the Broom Creek Fonnatio.a 
4 ·~· 
ranges from 334 feet thick in eastern Stark County to zero {Plate .415. 
Two relatively arcuate, sub-parallel thick trends occur from Mercer and 
Dunn Counties to Billings County. Thickness values within these trends, 
as well as in other areas of the map, are very irregular in distribution, 
i.ndicating the infiuence of the unconformity surfaces bounding the Broom 
Creek Formation. Apparently, significant topography was developed on 
the Amsden erosion surface as well as on the top of the Broom Creek Forma-
tion which may serve to explain the many rapid thickness variations. 
RelationshiE !£ Adjacent Strata.--In North Dakota the Broom Creek For.na-
tion. unconformably overlies the Bismarck and Dickinson lithozones of the 
Amsden Formation and very locally the Medora lithozone (Plate 42). The 
Opeche Formation overlies the Broom Creek Formation also in an unconform-
able relationship. 
Detailed Stratigraphy.--The Broom Creek Fonnation in North Dakota is 
compoc,ed of interbedded pinkish gray to pale red and pale reddish brown 
fine to medium grained, subangular to ~ell rounded, locally dolomitic 
sandstone with poor to good porosity and pinkish gray to pale red and 
grayish red, microcrystalline, locally anhydritic dolomite which is 
generally nonporous but locally may have fair vuggy porosity. Locally 
interbeds of grayish red to moderate red shale and earthy-textured 
dolomite are present. A subsurface reference section is suggested for 
the Broom Creek Fonnation in North Dakota i'n:-.i~_he Cardinal Petroleum No. 
16-5 N.P.R.R., SE SE sec. 5, T. 139 N., R. 98 W., Stark County, North 
Dakota, from the depths of 7391 feet to 7630 feet as recorded on the 
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Gammu Ray-Laterolog. 
Poor sample quality has been noted especially from the Broom Creek 
Formation from many tests throughout the area of distribution of this 
forw~tion. Poor sample returns upon penetrating the top of the Broom 
Creek Formation may be related to loss of circulation or in some cases 
to di 1 ~tion of the drilling fluid or alteration of the character of the 
drilling fluid by addition of fonnation brine. Data from sample deter-
minations are considered progressively more reliable with increased 
depth of penetration into the Minnelusa Group. 
Ratio Maos.--The elastic ratio map of the Broom Creek Formation illus-
trates a large portion of mapped distribution of this formation in North 
Dakota is dominated by elastic ratios greater than 1 (Plate f;.31. A 
fairly large area encompassing portions of Morton, Grant, Hettinger, 
Stark and Dunn Counties is dominated by elastic ratios less than l. This 
is an area of curvature along an arcuate trending distribution of elastic 
ratios less than 1 which extends from southeastern Bowman to Morton to 
southeastern McKenzie County. A number of additional localized pod-
shaped areas with elastic ratios less than l flank this major trend. 
The sandstone-shale.ratio map of the Broom Creek Formation illus-
trates the domination of the elastic fraction by the sand size component 
i' (Plate 7,i.4). With very few exceptions the Broom Creek sandstone-shale 
ratios have values greater than 1. A trend of infinite sandstone-shale 
ratios extends from Bo"Wman and Slope Counties to the truncation edge of 
the Broom Creek Formation in Morton County. Isolated areas have 
sandstone-shale ratios less than 1. An i~teresting trend of values 
less than 2, contoured on the basis of only a very few control points, 
can be projected from southeastern McKenzie County through southern Dunn 
so 
County and with imaginative extension into an area in southern Grant 
County where additional well control is available;however, as of Novem-
ber, 1970, data from these additional tests have not yet been released. 
Lithofocies Man. --The lithofacies map (Plate .45) of the Broom Creek 
V0rmation illustrates the influence of the elastic fraction in this unit 
and especially demonstrated is the high percentage of sandstone in the 
section. Several isolated nonelastic areas including the large area 
inscribed by the 1 elastic ratio contour are also illustrated. In 
these areas the nonelastic component is predominantly dolomite. 
Paleontology.--Fusulinid fragments were recovered frora samples from 
several tests drilled in the south central portion of the state. Two 
unbroken fusulinid specidmens were recovered from drill bit cuttings in 
the NDGS No. 133, Deep Rock Oil Co. No. 1 Hilda Johnson "A" SW SW sec. 
30, T. 139 N., R. 86 W., Morton County, North Dakota, from the sample 
interval 5265 to 5270. Since the high degree of dolomitization 
destroyed all of the internal septal wall structure, no specific iden-
tification was possible. McCauley (1956, p. 160) reported Triticites 
sp. from a well sample interval located 15 feet above the base of the 
Broom Creek in an unspecified well. The Triticites sp. was described 
as a Wolfcampian (Permian) form. 
Environmental Interpretations.--Recognition of the high percentage of 
sandstone in the Broom Creek Formation was probably realized in the first 
few exploratory wells drilled in western North Dakota. Numerous tests 
I 
have penetrated this section; however, the poor quality of hydrocarbon 
shows in this unit has resulted in a presumably general, industry-wide 
discrediting of the Broom Creek Formation as a hydrocarbon reservoir. 
As the direct result of this evaluation of the potential of the 
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Broom Creek Formation and the fact that much of this unit is poorly 
consolidated, as indicated by several reported drill stem test recove=ies 
of up to 200 feet of sand with saltwater, no core material was available 
for study of primary sedimentary structures. The effort to equate the 
sedimentary environment of the Broom Creek Formation in North Dakota 
with t~at in the Illack Hills area must be by inference and speculation. 
The presence of fusulinids in the section in North Dakota as well as in 
South Dakota indicates a marine enviroP.ment for at least a portion of 
the Broom Creek. The general lack of shale indicates a relatively high 
energy environment of deposition. It appears that most of the sandstone 
in the Broom Creek in North Dakota, because of the highly winnowed 
appearance of the elastic material, represents a beach and offshore bar 
that migrated back and forth across a fairly low-lying shelf area. The 
northwest-southeast trend containing a relative increase of the dolomite 
(nonelastic) component extending from southeastern McKenzie County, in 
the vicinity of the implied trace of the Red Wing Fault, through Dunn 
County ~ay represent depusition flanking a slightly active regional 
tectonic element. The dolomite in the Broom Creek Formation varies from 
microcrystalline to medium crystalline and is generally highly recrystal-
lized, leaving little clue to the environment of deposition. It is 
probable that the dolomite interbeds may represent carbonate banks or 
localized organic patch reef type accummulations which have been dolo-
mitized to such a degree tpat any indication of organic framework has 
been obliterated. The absence of facies which could be established as 
representing subaerial or continental deposition suggest the removal 
by erosional truncation of sediments representing these facies. 
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Age and Correlation.--From the limited paleontological data from the 
Broom Creek Formation and from correlations to the Black Hills the 
Broom Creek may be assigned to the Wolfcampian (Permian) .. The Broom 
Creek Formation of North Dakota is correlative with the Broom Creek 
Group of McCauley (1956), the Hinnelusa of Harris (1958) and the upper 
mer.ib;;'r of the Minnelusa Formation of Maughan and Roberts (1967). 
Summarv of Deoositional History of Minnelusa Group 
The deposition of the Tyler Formation began early in the Pennsyl-
vanian Period or possibly in the late Mississippian Period on the erosion 
surface on the Big Snowy Group. In that part of the Williston Basin 
occupied by the carbonaceous shale facies of the Tyler (Plate 15), a 
facies interpreted to represent a swampy to marginal marine environment, 
sediments may have been deposited continuously with little or no ero-
sional break at the Mississippian-Pennsylvanian boundary. This facies 
of the Tyler may be related in age to a portion of the Heath Formation 
in Montana, but is lithologically and environ.'Uentally more closely 
related to the Tyler Formation in North Dakota. 
The swampy facies which yielded the dark colored sediments of the 
Tyler migrat~d into southern North Dakota and can be found to almost 
entirely encorapass many sections in the vicinity of current petroleum 
production in the southwestern portion of the state. The southward 
migration of this facies and its replacement to the north by varicolored 
shale may be associated with an upwarping of the Canadian Shield. In 
the basinal area, periodic infl~xes of marine sediment from the west 
over the Tyler landscape, a low-lying area, coupled with the fairly 
constant movement of sand from the east and northeast toward the west, 
resulted in the deposition of discontinuous sandstone bodies having a 
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v;:u:i0ty of environmental histories. A profF·essive increase in the per-
centage of carbonate in the section in the form of micritic ostracodal 
limestone can be observed near the top of the Tyler Formation. The 
limestone units are interpreted to represent deposition in shallow 
marine to brackish water areas subjected to little wave energy. 
Limestone facies similar to that in the Tyler Fot-mation dominates 
the Alaska Bench Formation. An increase in the percentage of carbonates 
present in the Alaska Bench Formation is caused by deposition of various 
marine to brackish water limestone facies. In central Montana several 
distinct carbonate facies migrated laterally and vertically through the 
section indicating relative changes in sea level. In North Dakota the 
Alaska Bench Formation consists predominently of a micritic ostracodal 
limestone facies representing a brackish water to marine, low-wave-
energy environment with only minor indications of other carbonate facies. 
The generally sharp lithologic break at the top of the Alaska Bench 
Limestone may represent a minor hiatus. The Medora lithozone of the 
Amsden Formation is comprised essentially of a light colored, locally 
porous basal dolomite facies which grades laterally and vertically into 
arenaceous dolomite units. The abrupt change from limestone to dolomite 
at the base of the Medora lithozone may reflect a regional change of the 
basinal characteristics, possibly related to positive movement as far 
Temcved as the Ancestral Front Range area or to a possible shelf edge 
reefoid system in central Wyoming. Tectonism or reef-like organic growth 
could have served to restrict the influx of normal marine waters and in 
the case of tectonism may also have modified the climate. Clastics 
associated with the dolomite units may be storm derived from local 
beach environments or may represent stream transported sediments which 
were deposited in a lagoonal area. 
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Restriction was more completely accomplished during deposition of 
the Dickinson lithozone of the Amsden Formation. Marker anhyd:-ite or 
anhydritic dolomite units were deposited over large areas in North and 
South Dakota. These units may represent deposition from very saline 
brines or the concentration of sulfates at a subaerial interface under 
fairly arid condicions. 
The lithology of the Bismarck lithozone of the Amsden Fonr.ation, 
which consists primarily of arenaceous dolomite, indicates that conditions 
of deposition of this unit were very similar to those present during the 
deposition of the Medora lithozone. A comparative decrease in the 
restriction of the environmental conditions from those associated with 
deposition of the Dickinson lithozone is indicated by the decrease of 
~he percentage of anhydrite. The decrease of the anhydrite content of 
the Bismarck lithozone relative to the Dickinson lithozone m~y be 
atcributed to the increased influx of more nonnal salinity water modify-
ing brine salinities or may be due to inundation of areas periodically 
exposed to subaerial conditions. 
A marked unconformity separates the Amsden Formation from the ove.r-
lying Broom Creek Formation. This period of erosion appears to represent 
the Pennsylvanian-Permian boundary. 
The Broom Creek Formation is composed predominently of sandstone. 
!he lithology of this formation coupled with very limited paleontological 
indication of a normal ~arine environment suggests that deposition of this 
unit was accomplished by the migration of a beach and offshore bar system 
buck and forth across the North Dakota shelf area. A period of erosion 
is represented by an unconformity separating the Broom Creek Formation 
from the overlying Opeche Formation. 
X-RAY ANALYSIS 
Most analyzed samples were from Golden Valley and Slope Counties and 
from t::.:a Tyler Format.ion as indicated in Table 2. To determine mineralogy 
of these samples the X-ray diffractometer charts from these unknowns were 
compared to standards run at the University of North Dakota. &~ploying 
the method of Karner (1968), approximate percentages of the various min-
erals present were determined by comparing peak heights on the charts 
obtained from X-ray runs of the unknown samples with a chart adjusted to 
a mass absorption coefficient of 45 and calibrated to indicate relative 
percentages of the various minerals. The relative concentrations of 
minerals comprising the studied samples are indicated in Table 3. 
Schmidtman (1970, personal communication) indicated that X-ray 
analysis which was conducted by F. Michael Wahl at the University of 
Illinois on several core samples from Medora Field yielded results similar 
to those found in che present study. From Wahl's work it was der:ermined 
that 5% to 8% by weight of the samples of the upper sandstone or oil 
productive unit of the Tyler Formation was comprised of clay minerals. 
The major clay minerals comprising this weight percentage of the clay 
fraction in these samples included kaolinite, which ranged from 50% to 
95%, montmorillonite, which ranged from a trace to 40%, and illite, which 
ranged from a trace to 10%. 
There is a significant difference between the total clay percentage 
and the kaolinite percentage reported in Table 3 for several of the 
X-rayed samples in the present study. This difference indicates that 
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TABLE 2.--Location of Samples eeted to s 
---~-=..~~-::::::=:::...~~~-----~:_,-";, -::::::...-----::::::-~";'.'..::...~-.-:"~=--::::;:...;:::_~:=.-::::.__-=-~~__;:;:::::;:::------:==::--_•_; __ ;.~--:=.:::::--=-~-=.::::..;;:::::;;.:........ ____ ~-.::=.;:;_---,.----·-----· -
NDGS AND 
SANPLE JjL__f9UliTY 
0016 - 1 EHMONS 
,BOB - 1 GOLDEN VALLEY 
4308 - 2 GOLDEN VALLEY 
4339 - 3 GOLDEN VALLEY 
4339 - 4 GOLDEN VALLEY 
4339 - 5 GOLDEN VJ\LLEY 
4339 - 6 GOLDEN VALLEY 
4,498 - 1 GOLDEN VALLEY 
4100 - 1 GRANT 
0631 - 1 SIOUX 
0378 - 1 SLOPE 
0378 - 2 SLOPE 
0378 - 3 SLOPE 
0378 - 4 SLOPE 
0378 - 5 SLOPE 
0378 - 6 SLOPE 
0378 - 7 SLOPE 
3383 - 1 SLOPE 
4150 - 1 STARK 
4250 - 1 STARK 
4524 - 1 STARK 
2051 - 1 WARD 
0000 - 1 - -
LOCATION 
























TYLER 3105-3S Ochre Shale 
TYLER 7944-45 Black Shale 
TYLER 7961-62 Sandstone with Problematic Matrix 
TYLER 7906-07 Black Ostracodal Shale 
TYLER 7941-42 Varicolored Shale 
TYLER 7946-47 Red Shale 
TYLER 7935-36 Slickensided Shale 
TYLER 8013-14 Middle Tyler Sandstone - Clay Matrix 
AMSDEN-BISMARCK 4130-50 Red Shale 
AMSDEN-BISMARCK 3150-55 Varicolored Shale 
AMSDEN-MEDORA 7521-22 Black Shale 
AMSDEN-MEDORA 7525··28 Black Sandstone and Shale 
AMSDEN-MEDORA 7531-33 Black Shale with Sandstone 
AMSDEN-MEDORA 7533-40 Gray Sandstone 
AMSDEN-HEDORA 7540-43 Shale, Dolomite, Sandstone 
AMSDEN-MEDORA 7543-48 Shaly Micro'conglomerate 
AMSDEN-HEDOrtA 7548-56 Microcrystalline Dolomite 
AMSDEN-DICKINSON 6410-25 Gray to Greenish Gray Shale 
TYLER 7888-89 Varicolored Shale 
TYLER 78lt6-t. 7 Sandstone with Clay Matrix 
TYLER 80l;l-4-2 Green Sandstone 







TABLE: ).--Mineralogy of X-rayed Samples. Concentrations reported in 
p.'.lrts per ten. A concentration approximating 2}2% is indicated as a 
tr~ce (T), 5% is indicated as common (C). 
SAMPLE NO. QUARTZ CALCITE DOLOMITE CLAY KAOLINITE MICA 
0016 - l 3 T T 4 2 C 
4308 1 2 2 C 4 3 
,,., 
I., 
4308 - 2 9 
4339 - 3 C 3 T 3 C C 
4339 - 4 3 5 2 , J.. 
4339 5 4 6 6 C 
4339 6 2 T 4 4 
4498 - l 8 T 3 3 C 
4100 - l 2 C 3 1 C 
0631 - 1 2 T l 3 l C 
0378 - 1 5 T 
0378 - 2 9 l 
0378 - 3 9 C 
0378 - 4 C 3 4 (' .... 
0373 5 3 3 3 "' .I. 
0378 6 2 l 4 2 l 
0378 - 7 2 4 3 T 
3383 - 1 2 2 5 1 T 
4150 - 1 2 1 T 4 C C 
4250 - 1 8 C 3 2 C .!. 
4524 - 1 2 3 C 
2051 - l 10 C 
0000 - 1 2 C C 2 1 T 
88 
clay minerals other than kaolinite are present in these samples as was 
reported by Wahl (Schmidtman, 1970, personal communication). 
Raup (1966, pp. 251-68) has utilized clay mineralogy in areas 
flanking the Ancestral Front Range in Colorado and Wyoming as an indica-
tor of climate changes during the Pennsylvanian Period and as an indica-
tor o[ diagenetic and post diagenetic alteration of clays and other 
silicate minerals. A systematic collection of samples from the Pennsyl-
vanian rocks in North Dakota should be subjected to X-ray and eleccron 
microscope study to define the mineralogy and if possible the diagenetic 
history of the clay fraction. This type of study may serve as a method 
of further defining environmental and climatic conditions associated 
with deposition of these rock units. 
ECONOMIC GEOLOGY 
Areas of Petroleum Production 
Hydrocarbon production from the !1innelusa. Group in Nonh Dakotn has 
been from sandstone units in the Tyler Formation. Commercial production 
has been established from the Tyler Formation in Billings and Stark 
Counties. Table 4 illustrates production statistics from fields produc-
ing from the Tyler Fonnation in North Dakota (data from North Dakota 
Production Statistics, 1970). 
TABLE 4. --Petroleum Production Statistics from Pennsylvanian lL.::scrvoir:; 
in North Dakota 
Cur.::..nulati,,e 
Production 
Discovery Wells in l-1-1970 
Field County Date Pool in Barreis of OE 
Fryhurg Billings 3-13-54 35 4,783,352 
Dickinson Stark 2-26-58 22 2,231,124 
Medora Billings 8-19-64 12 1,412,480 
Rocky Ridge Billings 1-07-5 7 11 2,303,658 
West Dickinson Stark 11-25-66 13 1,723,589 
Zenith Stark 10-12-68 4 184,497 
TOTALS 97 12,633,710 
Maximum cu..1mulative 1n-oduction from the Tyler Formation has b-:::~r, 
established in the NDGS 1304 Pan American Petroleum No. 1 Lucy Fr::.tz, 
SE SE sec. 15, T. 137 N., R. 100 W., Billings County, North DQkota, the 
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discovery well in the Rocky Ridge Field. Curnmulative production from this 
well to January 1, 1970 was 976,205 barrels of oil. The current average 
per well production based upon the total number of wells listed per pool, 
by the North Dakota Geological Survey, and upon the cummulative produc-
tion information to January 1, 1970 is 130,296 barrels of oil per well. 
Regional Factors Associated with Current Petroleum Production 
The Petroleum production from the Tyler Formation can be demon-
strated from the present study to be attributable to several regional 
par~eters. 
l. Either structural noses or local development of structural 
terraces, evidenced by spreading of 100 foot contours, may 
be seen associated with most of the areas currently pro-
ducing from the Tyler Formation. Minor closure has been 
reported in Fryburg Field by Ziebarth (1964, p. 122). 
2. Thinning of the Tyler interval is associated with the 
trend of productive areas. This thinning is flanked in 
the down dip direction by a trend of Tyler up to 50 feet 
thicker than that associated with the Field areas. 
3. All of the Tyler Fields are distributed within areas 
exhibiting elastic ratios greater than 2 and, with 
the exception of Medora Field, in areas with sandstone-
stale ratios exceeding 1/4. In Medora Field the 
sandstone-shale ratio of the Tyler reaches values 
slightly less than 1/8. 
4. The maximu,.~ percentage of varicolored shale in the sam-
ples, where associated with petroleum production, is 
approximately 55%. In addition to these factors it 
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is noted that all of the petroleum production from 
the Tyler to date is distributed outside the are.n of 
distribution of the basal carbonaceous shale facies. 
Areas Exhibiting Hydrocarbon Potential From the Minnelusa Group 
Tyler Formation 
The Tyler Formation, on the basis of the regional factors mentioned 
in the previous section, exhibits potential along the extension of the 
trend of current production. Additional areas of potential are located 
basinward from the present trend and also at the southern end of the 
Nesson Anticline where locally well developed sandstone units are asso-
ciated with dark colored shales. The scarcity of indications or shows 
of hydrocarbons in sandstones interbedded with varicolored shales and 
the common occurrence of high clay content in these sandstones combine 
to eliminate or depreciate the potential of a great portion of the area 
of distribution of the Tyler in North Dakota. 
Alaska Bench Formation and Medora Lithozone of the Minnelusa Group 
The Alaska Bench Formation and Medora lithozone of the Minnelusa 
Group exhibit little potential for hydrocarbon production. Additional 
-----------------·--·-------
control has done little to modify the observation by McCauley (1956, p. 
152) that the Reclamation Group (essentially Alaska Bench) and the Roundtop 
Group (essentially Medora lithozone) probably exhibit the poorest petroleu.~ 
possibilitres of the Fermo-Pennsylvanian strata that he studied. The basal 
portion of the Medora lithozone of the Amsden Formation is porous in a 
number of areas including that near Fryburg and Medora Fields. Hydrocarbon 
shows from this interval are poor and porosity is only locally effective. 
One area of interest which is very possibly highly prospective 
occurs along the truncation edge of the Medora lithozone. Porosity 
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occurring along this trend was probably developed secondarily and related 
to erosional truncation. Drill stem tests have been conducted in the 
Amsden Formation in the vicinity of the Nesson Anticline; however, an 
essentially undrilled and untested reach exist's from Burleigh County 
into Mountrail County. Reservoir rocks are present in the lower portion 
of the Amsden Formation but individual structural anomalies for locali-
zation of hydrocarbon accumulations must be found along this trend to 
position drill sites. For this to be considered a valid prospective area 
one must illustrate source beds and consider the time of migration of 
hydrocarbons to the reservoir to be post Larimide. 
Dickinson and Bismarck Lithozones of the Amsden Formation 
The dolomite sections present in these units are primarily arenaceous, 
microcrystalline and most frequently nonporous. Sandstone units which 
interfacies with the dolomite units are commonly porous, at times exhibit-
ing excellent porosity. Areas exhibiting higher than average regional 
sandstone percentages should be considered to possess pot..::ntial where a 
structural trend intersects the porosity trend or where the sandstone unit 
can be shown to merge into an impermeable facies in an updip direction. 
Both are elementary considerations in prospecting for hydrocarbon accumula-
tions> but if a source of petroleum can be inferred from the minor sample 
shows which have been reported from the Bismarck and Dickinson lithozones 
such an elementary prospect should be as promising as ona requiring a 
complex geological history. 
An area encompassing a large portion of Adams and Hettinger Counties 
contains sandstone units stratigraphically equivalent to the "Leo 
Sandstones", from which oil is produced in Wyoming. Paucity of control 
coupled with local development of these sandstone units gives this 
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general area speculative potential. 
Broom Creek Fonnation 
The reservoir quality of the Broom Creek Formation is evident since 
this unit has returned recoveries of saltwater wherever tested and also 
locally nitrogen gas. This formation is a thick, predominantly sandstone 
sequence which is generally highly porous and has tested commercial quan-
tities of nitrogen gas according to Marchant and Hamke (1964, pp. 185-91) .. 
Minor hydrocarbon shows have been observed in the Broom Creek but 
little encouragement has been received from drill stem test recoveries. 
The flanks of structures which have demonstrated a significant nitrogen 
gas recovery from the Broom Creek Sandstone should be tested against the 
possibility that an oil column exists below the gas cap. Such a circum-
stance does exist in the case of the productive Tyler Sandstone in Fryburg 
Field where wells located on the structural closure are positioned in a 
nitrogen gas cap while those located further down the structure are pro-
ductive of hydrocarbons. It appears that without adequate structure the 
chances of production from the massive Broom Creek are minimal. 
Other Economic Considerations 
Salt water from the Minnelusa Group and especially from the Broom 
Creek Formation has been utilized as drilling brine or base for drilling 
fluid in rotary drilling. 
Nitrogen gas has been employed as a constituent in the gas lift pet-
roleum production systems and as mentioned previously has been considered 
for production on its own merit according to Marchant and Hamke (1964). 
It appears very possible that the distribution and thickness varia-
tions of members of the Amsden Fonnation may reflect post depositional 
changes in underlying units. It may be possible to infer pre-Triassic 
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movements, related to salt collapse, by locating areas in which over-
thick sections have been preserved. This could serve as an additional 
tool for the location of pre-Pennsylvanian accumulations where a portion 
of the trapping mechanism is provided by structures formed through 
collapse resultant from salt removal. 
SUMMARY AND CONCLUSIONS 
~1any excellent geological studies have been published which treat 
the Permo-Pennsylvanian strata of the Minuelusa Group either directly 
or peripherally. In these studies some very diverse opinions plus many 
interesting and valid interpretations, observations and hypotheses have 
been proposed. Supporting geological data for these ideas ranges from 
soundly realistic to highly speculative and the diversity of conclusions 
attests to the complexity and to the interest of the problem. The con-
clusions summarized here are drawn from data in the present study; 
however, it ~s realized that many of these ideas and conclusions are 
reiterations and amplification of statements of other authors or are 
ideas that have been derived in part through discussions with colleagues 
and associates through the years of involvement with the present problem, 
Methods and Techniques 
Sample logs, pcepared as samples were examined, were employed in 
combination with commercially prepared logs and sample descriptions of 
the North Dakota Geological Survey. This combination of samples from a 
number of sources proved compatible when these sample logs were adjusted 
to geophysical log data and when no breaks in the descriptions because 
of poor sample quality occurred in the section. Where both samples and 
geophysical logs were poor, little useful quantitative data could be 
obtained. Where only the samples or only the logs were good, the quanti-
tative lithofacies data derived was considered suspect unless a sufficient 
suite of geophysical logs was present to enable lithologic detenninations. 
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The utilization of X-ray analysis as a diagnostic tool for identi-
fication of specific minerals in certain lithlogies has not only proved 
very effective, but has also emphasized an additional problem which 
could be the basis of an entire study, that of analysis of the clay 
mineralogy of the Minnelusa Group. 
Structural Geolo~y 
Reverse faulting in the Red Wing fault zone in southern McKenzie 
County is well demonstrated in stratigraphic cross sections by the 
occurrence of repeated portions of the Kibbey Formation. Local thick-
ening proximal to the fault indicates sedimentation associated with 
probable movement along the fault trace throughout much of the Pennsyl-
vanian Period. Although alternation of overthickness of section migrates 
from one side of the fault trace to the other when the interval from the 
Otter to Tyler and through Amsden is considered, differences in dip of 
the strata, as detennined from Continuous Dipmeter Surveys run in wells 
on either side of the fault, can be utilized to remove much if not all of 
the overthickening in the Tyler Formation from the south side of the 
fau.J.t. The basina? tectonic history appears more complex than it was 
once considered. Art area in central Bowman County has also been inter-
preted to have been subjected to reverse faulting which yielded a 
repeated section of part of the Tyler and Otter Formations. This and 
other indications of reverse faulting ~re possibly related to the base-
ment type faulting which was postulated to account for marked local 
changes in sedimentation rates in central Montana. 
Stratigraphy 
The Minnelusa Group has been defined to include strata above the 
unconformity on top of the Madison and Big Snowy Groups and below the 
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unconformity at the base of Opeche Formation. The Xinnelusa Group in 
North Dakota contains the Tyler, Alaska Bench, Amsden and Broom Creek 
Formations. 
The highly variable lithology of the Tyler Formation includes pri-
marily shale and limestone with several interbedded, discontinuous, fine 
to medium grained, gray sandstone units. Shale color ranges from black 
to red and varicolored. The limestone units are generally black to 
brown or tsn micrites with nonmarine to marine fossils. 
An unconformity is indicated at the base of the Tyler Formation. 
The period of erosion represented by this unconformity may have been minor 
with nearly continuous deposition from Mississippian into the Pennsylvan-
ian, especially in those areas occupied by the basal black carbonaceous 
shale facies interpreted here to be Tyler. The upper contact of the 
Tyler Fonnat.ion is represented by a minor hiatus of questionable 
regional extent. 
The Tyler Formation is locally thick along the Nesson Anticline and 
along the truncation margins. In these areas the overthickening of the 
Tyler shale units may be only apparent; it is difficult to pick a corre-
lative lithologic to~ of the Tyler Formation because the overlying 
Alaska Bench. Formation and possibly part of the Amsden Formation contain 
a shale facies similar to that of the Tyler. 
Color gradation from organic rich black shales to varicolored and 
red sediments is considered a geochemical problem related to variations 
in the Eh-pH conditions of a paleo-ground water system. 
Few if any diagnostic primary sedimentary structures were noted. 
This may be partly becaus.e of the small number of cores examined and 
partly because of bedding disruption by plants and burrowing animals, 
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physical rewoi:-king of the sediments, or uniform sediment characteriutics 
and hydi:-ocarbon staining. 
Multiple modes of sandstone deposition are indicated by sinuosity 
of sandstone trends, the intercalation of units containing both marine 
and nonmarine fossils, and local occurrences of glauconite in the samples. 
From the general distribution of marine units and the trend of high sand-
stone-shale ratios, it appears that a part of the sandstone deposition in 
the Tyler Formation may have taken place in inundated channels or 
estuaries. 
Periodic separation of the North Dakota area of deposition from that 
in central Montana is suggested by local isopachous convergence of units, 
the predominance of oxidized sediments proximal to the Cedar Creek Anti-
cline, the diverse marine and nonmarine fauna and flora, and presence of 
extensive thin anhydrite beds. The possibility that the North Dakota 
area served as the source of elastics for the Darwin Sandstone is neithe= 
verified nor disproved. 
A modern analog of the Tyler deposition may be found in the upper 
alluvial valley po~tion of deltas such as that on the Mississippi River 
but on a very much sr..aller scale. Apparently many lithologic facies 
similarities exist between the Tyler sediments and those of some of the 
modern deltas. 
The age of the Tyler Formation is considered to be generally Morrow; 
however, portions of the unit may be Chester. The Tyler in Montana and 
North Dakota are correlative and probably equivalent to part of the 
Fairbank Formation in southeastern Wyoming. 
The Alaska Bench Formation was found distributed throughout much of 
the area of study. A maximum thickness of 68 feet of the Alaska Bench 
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Lim~stone was cncountet:ed in eastern Slope County. This forma:ion is 
absent from the northern portion of the Nesson Anticline as the result 
of erosion or nondeposition, or possibly it is represented by a shale 
lithologically similar to the underlying Tyler Formation. 
The lithology of the Alaska Bench Formation in North Dakota is 
generally micritic ostracodal limestone. Locally this unit contains 
brachiopod fragments and, in several ;nstances, traces of oolitic lime-
stone. This frag~entary evidence indicates the distribution of several 
distinct carbonate facies similar to those found in Montana~ however, 
data which would serve to define the distribution of these facies are 
absent. 
Locally a minor hiatus is indicated at the base of the Alaska Bench 
Formation. ~ probable regional unconformity at the contact with the 
overlying A.-nsden Formation is indicated by the marked lithologic break, 
by the presence of fossils in the Alaska Bench Formation, but not in the 
basal Amsden, and by the local occurrence of red siltstone and shale at 
the contact. 
A shallow marine to brackish water low-wave-energy environment is 
interpreted to be represented by the predocinantly micritic limestone 
units of the Alaska Bench Formation. Fluctuation of relative sea level 
is indicated by interbedded varicolored shale units. The depositional 
edge of the Alaska Bench Formation was positioned to the east of the 
present truncated edge oi this interval, but the departure from the 
present limit line was not necessarily a great distance even though some 
of the facies patterns terminate abruptly. 
The proposed age of Morrow to Atoka, with emphasis on the latter, is 
highly speculative in absence of definitive paleontological data. From 
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stratigraphic correlations, the Alaska Bench Formation is interpreted to 
be correlative from Montana to North Dakota and is probably equivalent 
to part of the Reclamation Group and part of the Fairbank Formation in 
southeastern Wyoming. 
The Amsden Formation overlies the Alaska Bench Fonr2tion probably 
unconformably and is unconformably overlain by the Broom Creek Forma-
tion. Where the Broom Creek Formation has been removed by erosion the 
Amsden is unconfonnably overlain by the Permian Opeche, Triassic 
Spearfish or Jurassic Piper Formation. 
The Amsden has been subdivided into lithozones on the basis of 
regionally significant anhydritic units which are interpreted to approxi-
mate isochronous markers. The three lithozones have been designated with 
names from North Dakota localities in the vicinity of typifying subsur-
face sections. The three lithozones are the Medora,· Dickinson, and 
Bismarck, in ascending order, and should approximate portions of series. 
No paleontologic data is available to define the exact age equivalence 
of these lithozones to the groups of the Hartville area. Poor litho-
logi~ correlations t~ surface sections and apparently conflicting 
paleontological reports from the Black Hills surface exposures of the 
Minnelusa Formation make regional correlations from both the Hartville 
area and North Dakota problematical. Considering the available paleon-
tologic data from the Minnelusa in the Black Hills, the Amsden Formation 
in North Dakota may represent deposition extending from Des Moinesian to 
Virgilian and possibly even Wolfcampian time. 
The presence of dolomite and anhydrite in the Amsden Formation in 
contrast to the limestone units in the Alaska Bench Formation indicates 
restriction of the envir~nment possibly related to a barrier reef like 
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buildup in central Wyoming as postulated by Wilson (1962, p. 147) or to 
tectonic movements in the Ancestral Rockies. 
The Medora lithozone, the basal unit of the Amsden, is generally 
confonnable with the overlying Dickinson lithozone. This lithozone con-
tains two distinct facies, a porous crystalline dolomite facies and an 
arenaceous generally nonporous dolomite facies. Carbonate-elastic rela-
tionships suggest bank-type carbonate accumulations around which elastics 
may have been deposited contemporaneously with bank growth or may have 
been deposited periodically associated with periodic positive adjust-
ments to the regional uplifts of the Canadian Shield area. 
The Medora lithozone is considered to be Des Moinesian on the basis 
of the questionable paleontologic information and on the basis of 
regional stratigraphic correlation. The Medora lithozone appears 
correlative with part or all of the Roundtop Group in southern South 
Dakota and represents the entire Amsden Formation in central Montana. 
The Dickinson litnozone of the Amsden Formation contains the major-
ity of the anhydrite un~.ts of this formation. The marker anhydrite units 
can be demonstrated to converge toward the Black Hills indicating a 
greater sedimentation rate in North Dakota than in western South Dakota 
during deposition of this lithozone. The many marked vertical changes 
of lithology in this unit indicates multiple changes in relative sea 
level which caused large scale lateral migration of facies. 
The age of the Dick~nson unit is probably Des Moinesian to Missour-
ian; however, no substantiating paleontologic data are available in North 
Dakota. Regional stratigraphic correlations indicate this lithozone is 
equivalent to part or all of the Hayden Group of the Hartville area and 
is only locally present in the Amsden Fonnation of eastern Montana. 
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A regional unconformity separates the Bismarck lithozone of the 
Amsden Formation from the overlying Broom Creek Formation. Three fairly 
large erosional remnants of the Bismarck lithozone and one of the Dickin-
son lithozone are preserved at the unconformity. 
The minor occurrence of anhydrite in the Bismarck lithozone com-
pared to the anhydrite content of the depositional environment for the 
Bismarck. The lithology of the Bismarck lithozone is interpreted to 
represent a beach and offshore bar system with associated carbonate 
facies that migrated back and forth across a shelf area located through 
North and South Dakota. 
The age of the Bismarck unit is conjectural but may be Missourian 
or Missourian to Virgilian. The Bismarck is probably correlative with 
the Meek Group and possibly with part of the Hayden Group in the Hart-
ville area and is absent in central Montana. It is thus implied that 
the Wendover Group in South Dakota has no equivalent in North Dakota. 
The Broom Creek Formation is bounded both above and below by 
regional unconformit~es. A Wolfcampian form of Triticites reported from 
the Broom Creek Formation in North Dakota by McCauley (1956), and addi-
tional unidentifiable fusulinids reported in the present study, demon-
strate deposition in a marine environment. Carbonate patch reefs or 
banks were associated with sandstones and relatively few shale units 
indicating an environment of high energy and good winnowing. A beach 
and offshore bar system was interpreted to have migrated across the 
North Dakota shelf and deposited the Broom Creek sandstone units. The 
carbonate dominated section distributed along the projection of the Red 
Wing fault trend, suggests structural influence on sedimentation. 
The age of the Broom Creek Formation is considered to be Wolfcamp-
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ian in No'rth Dakota, based upon limited paleontological evidence. This 
unit is equivalent to the Broom Creek Group in the Hartville area and 
is not represented in central and most of eastern Montana. 
Economic Geology 
All hydrocarbon production from the Minnelusa Gr~~p in North Dakota 
to di:it.e-ha.$. co.me ;_rom sandstone members of the Tyler Formation. Cumula-
.... ,-
tive figures to January 1, 1970, reported by the North Dakota Geological 
Survey, indicated that 12,638,710 barrels of oil had been produced from 
the Tyler pools. Various sources have estimated total recoverable 
reserves of 25 to 30 million barrels of oil from these fields. Tyler 
production in North Dakota is referred to as production from the Heath 
Formation, a miscorrelation. The term Heath was employed in 1954 upon 
the discovery· of Fryburg Field. Although this formation was restricted 
in central Montana in favor of the Tyler Formation, the Heath terminol-
ogy was perpetuated in NPrth Dakota. 
Regional factors associated with petroleum producing areas, includ-
ing structure, thickness, ratio parameters, and distribution of shale 
color•can be established by overlaying the suite of Tyler maps. This 
composite technique enables projections of the trends of favorable fac-
tors. Eased upon the control in this study, petroleum accumulation in 
the Tyler Formation in North Dakota is localized on structural noses 
which intersect a trend ~f slightly thinner section exhibiting elastic 
ratios greater than 2, sandstone-shale ratios generally exceeding 1/4, 
and a maximum of 55 percent red to varicolored shale in the section. 
The Tyler Formation exhibits petroleum potencial along the extension 
of the present productive trend, and along minor trends in areas north of 
the present trend and south of the Nesson Anticline. The potential of 
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this formati.9n in parts of eastern Montana is essentially untested • 
• 
The Alaska Bench Formation and Medora lithozone of the .Amsden Forma-
tion are interpreted to exhibit little potential for hydrocarbon produc-
tion, based upon poor hydrocarbon shows and the fact that porosity is 
only locally effective. 
The Dickinson and Bismarck lithozones of the Amsden Formation con-
tain porous sandstone units in facies relationship with generally non-
porous arenaceous dolomite units. Numerous areas which contain high 
percentages of sandstone possess potential for petroleum entrapment 
where these porous units intersect structural trends. Speculative 
potential is present where these porous units are present in areas of 
little well control and where source units are evident. 
The Broom Creek Sandstone is generally highly porous, with local 
shows of hydrocarbons. Indications of commercial reserves of nitrogen 
gas have been reported in several areas in North Dakota. Significant 
structural closure or marked stratigraphic change appears necessary for 
localization of hydrocarbons in the Broom Creek Formation. In addition 
to being a potential source of nitrogen, the Minnelusa Group is a source 
for high salinity water for drilling brines. 
Areas containing residual or preserved thicknesses of various units 
of the Minnelusa strata may reflect subsidence related to salt solution 
and resultant collapse. The structural reversal which results in 
certain cases may be sufficient to form structural closure necessary in 
most horizons for entrapment of hydrocarbons. 
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Sample Descriptions of Drill Bit 
Cuttings and Cores from Control Tests 
N.D.G.S. No. 555 
Stanolind No. l N.W.I. NP 
SE SE Section 17, Township 143 North, Range 100 West 
Billings County, North Dakota 
7880 - 7903 
7903 - 7920 
7920 - 8010 
8010 - 8040 
8040 - 8150 
8150 - 8165 
8165 - 8225 
8225 - 8270 
8270 - 8288 
8288 - 8348 
8348 - 8410 
8410 - 8440 
Siltstone, pale to moderate reddish brown. 
Anhydrite, white, fine crystalline. 
Sandstone, grayish pink to light and pale red, very fine 
to medium grained, slightly calcareous, fair to locally 
good porosity; interbeds moderate reddish orange to pale 
red shale. 
Shale, as above; interbeds pinkish gray to white, fine 
grained sandstone, slightly dolomitic, fair porosity. 
Shale, grayish red to pale reddish brown; interbeds pale 
yellowish brown to pale red microcrystalline dolomite, 
nonporous, in part arenaceous. 
Sandstone, pinkish gray, fine grained, slightly dolomitic, 
in part anhydritic, poor to fair porosity. 
Dolomite, as in 8040-8150; trace sandstone, as above. 
Dolomite, pinkish gray to locally pale red, microcrystal-
line to fragmental, in part with fair vuggy porosity; 
interbeds pale reddish brown shale. 
Dolomite, pale red to grayish red, microcrystalline, non-
porous; interbeds grayish red to grayish red purple shale. 
Limestone, pale to dark yellowish brown, micritic nonporous; 
interbeds shale, as above. 
Shale, medium gray, grayish red and grayish red purple, in 
part varicolored; interbeds pale yellowish brown to grayish 
red and pale red micritic limestone, nonporous, trace 
linguloid brachiopod fragments. 
Shale, dark gray to black, scattered lignite; interbeds 
medium to dark gray micritic limestone, in part argilla· 
ceous nonporous, trace ostracods. 
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8490 - 8520 
N.D.G.S. 1304 
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Shale) as above; with grayish red to pole red and pale 
reddish brown; trace limestone, as above. 
Limestone, pinkish gray, micr.itic; earthy textured, 
dolomitic in part; inter.beds m1::di1:m gray, subwaxy shale. 
Pan American Petroleum No. 1 Lucy Fritz 
SE SE Section 15> Township 137 North, Range 100 West 
Billings County, Korth Dakota 
7380 - 7400 
7400 - 7420 
7420 - 7570 
7570 - 7595 
7595 - 7670 
7670 - 7720 
7720 .. 7810 
1s10 - ·;s2s 
7825 - 7860 
7860 - 7880 
7880 - 7925 
Siltstone, moderate reddish brown. 
Dolomite, pinkish gra.y, microcrystalline, nonporous; trace 
white to grayish pink opaque chert. 
Sandstone, pinkish gray to light red, fine to medium 
grained, subangular to well rounded, dolomitic, poor co 
fair porosity; interbeds dolomite, as above. 
Dolomite, pinkish gray to pale red, mi.crocrystalline, 
arenaceous in part, nonporous; interbeds white to clear 
microcryotalline to fine crystalline, in part earthy 
textured anhydrite. 
SE.ndstone 1 light red to pale red) fin.! to medium grained, 
dolomitic~ locally anhydritic, poor to fair porosity; 
interbeds dclomite as above; interheds pale redcltsh brown 
shale. 
Dolomite, pinkish gray to µale yellowish brown and pale 
red., microcrystalli.ne, nonpoi.-ous; interbeds white earthy 
textured anhydrite and moderate red to grayish red shale. 
Dolomite, pinkish gray to pale yd.lowish brown, micro~ 
crystalline to very fine cryscalline, arenaceous, no 
visible porosity; interbeds grayish red Mhale; trace clear 
to white subtranslucent chert; trace anhydrite, as above. 
Sandstone, pinkish gray to pale red, fine grained, angular, 
poor to fair porosity. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in, part nonporous; interbeds pale red dolomitic 
shale. 
Dolomite, as "'bove, in pa.rt fr;.?gm<.::ntal, poor to fair vuggy 
porosity; interbeds shale, as above. 
Dolomite, pinkish g~ay to pale red, microcrystalline, non-
porous; interbeds light red to pale red shale. 
'! 
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7925 - 7980 
7980 - 8025 
8025·- 8055 
8055 - 8075 
8075 - 8105 
81.05 - 8140 
8140 - 8154 
8154- 8170 
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Limestones pinkish gray to pal;:; yellot,,ish brown, micritic) 
n.onporous; interheds grayish red shale. 
Limestone, e.s above, gradir:g in part to medium to dark 
gray limestone; interbeds medium to dark gray slrnle, trace 
grayi~h red shale. 
Shale, dark gray to black, carbonaceous; trace limestone, 
as above; trace ostracods. 
Sandstone, pinkish gray to light brownish gray, fine to 
medium grained, angular to subrounded, slightly calcareous, 
fair porosity) .light even oil st.?in. 
Shale, medium to dark gra;t; trace pale yellowish brown, 
nonporous, micritic lirnesr;one •. 
Sandstone, clear to pinkish .gray, fine to coarse grained, 
subrounded to well rounded, generally unconsolidated, fair 
to good porosity. 
Shale, medium to dark gray and grayish red. 
Limestone, pinkish gray to pale yellowish brot-m, micritic, 
nonporous; interbeds medium gray to greenish gray shale.· 
N.D.G.S. No. 2309 11 
Alnerad~ No. 1 R. Logan 
NW SE Section 7, Township 139 North, Range 100 West 
Billings County, North Dakota 
7700 - 7733 
7733 - 7775 
7775 - 7810 
7810 - 7844 
7900 - 7960 
Dolomite, mode~ate orange pink to moderate reddish orange, 
very fine crystalline, anhydritic in part; interbeds 
moderate reddish brown siltstone. 
Sandstone, clear to pale red, fine to coarse grained, 
primarily unconsolidated, well rounded, locally slightly 
to very calcareous, poor to fair and locally good porosity. 
Srmdstone, light red to pale red, very fine to medium 
grained, subangular to subrounded, anhydritic, dolomitic, 
poor to fair porosity, 
Dolomite, pinkish gray to pale r~d. microcrystalline, 
nonporous; i~terbeds sandstone, as above. 
Dolomite, pinkish gray, micro:::rystalline to very fine 
crystalline, finely arenaceous in part, no visible porosity; 
interbeds moderate red to grayish red and medium gray 
shale. 
Dolomite, trnce pale red, and shale. as above; trace pink-
ish gray very fine grained d0lornitic sandstone, poor to 
fair porosity, 
7960 - 8020 
8020 - 8070 
8070 - 8105 
8105 - 8120 
8120 - 8135 
8135 - 8160 
8160 - 8165 
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Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline, nonporous; interbeds light red to 
grayL;h red and medium gray shale. 
Dolomite, as above, in part with fragmental texture, no 
visible porosity; interbeds shale, as above. 
Limestone, light brownish gray to pale yellowish brown, 
micri tic, argillaceous in part, ncnpot·ous; interbeds 
medium gray to grayish red shale; trace ostracods. 
Limestone) as above; shale, as above, in part dark gray 
carbonaceous. 
Shale. grayish red. 
Limestone, pale yellowish brovm to medium gray, micritic, 
argillaceous in part, nonporous; interbeds medium t{) dark 
gray locally carbonaceous shale, scattered os:::racods; 
trace shale, as above. 
Sandstone, grayish pink to light brownish gray, fine to 
medium grained~ subangular to subrounded, slightly cal-
careot•,s, poor to fair porosity, scattered fragments with 
light even hydrocarbon stain. 
(core description~ 8165-8310) 
8165 .... 8167 San<lstor.e, light olive gray, orthoquartzitic> medium, 
grains subangular to subrounded) well cemented, calcareous 
cementi poor to fair porosity. 
8167 - 8169 Sandctone,, olive gray, or-thoquartzitic, medium to coarse, 
grains subroundcd to angular, poorly cemented, calcareous 
cement,. fair porosity) petroliferous staining. 
8169 - 8173 Sandstone. light gray, orthozuartzitic, medium, grains 
angul;;tr to subrounded, well cemented, calcareous cement; 
contains small percent of pyrite. 
8173 - 8174 Limestone, olive gray, medium to coarse, argillaceous, 
contains poorly preserved fossil fra~~ents. 
8174 - 8175 Limestone, olive gray, micritic to medium crystalline, 
dolomitic, argillaceous. 
8175 - 8178.5 Limestone, as above~ silty. 
8178. 5-8180. 5 Sandstone, light gray, orthoqu,utzitic. medium, grains 
subangular to well rounded, well cemented calcareous 
cement. 
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8180, 5-8183. 3 Sandstone, light olive gray, orthoquartzit:Lc, medium to 
coarse, g1:ains subround to angular~ i,10orly cemeni::ed, 
calcareous cement, fair porosity, retrolifcrous stains. 
8183.3-8185 Shale, dark gray, silty, pyritiferous, contains finely 
divided ccu·bonaceous fragments, p~lecypods and ostracods. 
8185 -8185.5 Shale, as above, abundant ostracods and pelecypods. 
8185.5-8185.8 Coal, black, associated with stringers of pyrite and 
calcite fillings of fractures. 
8185.8-8188 
8188 - 8193 
Limestone, mediu,'ll gray, micritic, silty, contains pyrite 
stringers. 
Hudstones medium light gray, silty, very slightly calcar-
eous, well devefoped compaction slickenstdes in interval. 
8193 - 8195.5 Siltstone, grayish red, slightly sandy, medium quartz 
sand grains, well rounded, compaction slickensides. 
8195.5-8197 .5 S,:mdstone. mottled, light olive g1.',:y, and very dusky red 
purple, quartzose, fine. to medi.u:r, gra:Lns, subangular to 
rounded, high percentage of argillaceous matrix, locally 
hematitic. 
8197 .5-8199 Sandstone, gre.yish. red, hei.1atitic, medium to coarse, 
grains subangular to angular, hematitic matrix. 
8199 8200 
8200 - 8201 
8201 - 8202 
8202 - 8203 
8203 - 8204 
820L~ - 8205 
8205 - 8206 
No sarnples. 
Shale, mottled, green:!.sh gray: and medium gray, locally 
hematitic. 
Shale, as above, interlensed with siltstone, medium light 
gray. 
Sandstone, dark grayish red, quartzose, medium gr8.ined, 
cemented and masked by hematitic cement. 
Sandstone, pale red, quartzose, fine to medium grains, 
subangular to angular~ small percentage of hematitic 
ce1nent. 
Sandstone, greenish gray, quartzose, medium grains sub-
' angular to e.ngular, matrix argillaceous, slightly 
calcareous. 
Sandstone, as above, interbedded with sandstone, dark 
grayish red, medium, grains rounded to well rounded, with 




8206 .. 8208 
8208 - 8213 
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Sh,ile, medium light grny, silty, contains finely divided 
pyrite. 
Limestone, medium gray, micritic, argillaceous} locally 
anhydridic. 
8213 - 8214.5 Sha.le, medium dark gray, silty, slightly calcareous, well 
developed compaction slickensides. 
8214.5-8215 Mudstone, light olive grnyi mottled with very dusky red 
purple, slightly calcareous, very sandy, fine to medium 
quartz sand grains, subengular to well rounded. 
8215 - 8216.5 Sandstone~ dusky purple, quartzose, fine to medium 
grained, particles subangular to rounded, matrix very 
silty, slightly calcareous. 
8216.5-8218.3 SiltstoneJ grayish red, mottled. 
8218. 3-8219 
8219 - 8220 
8220 - 8223 
8223 - 8225 
Mudstone, brownish gray, silty, contains finely divided 
carbonaceous material, slightly cz.lcareous. 
Limestone, medium dark grayi micritic, interbedded with 
shale, dark gray, contains ostracods. 
Limestone, medium light gr.::iy, micriti.c, silty, ostrac.odal. 
Limestone, medium dark gray, micriti.c, argillnceous, shell 
fragments present. 
8225 - 8226.5 Sh .. ile, mediu,n gray, s:Uty, calc.arccc.s. 
8226.5-8227 
8227 - 8228 
Shale, dark gray, silty) well compacted. 
Shale, medium dark gray, silty, compaction slickensides 
present. 
8228 - 8231.5 Siltstone, medium dark gray, argillaceous, contains finely 
divided carbonaceous materiul. 
8231. 5-8236 
8236 - 8238 
Shale, dark gray, siltyt pyritiferous, contains finely 
divided carbonaceous materi.nl, compaction slickensides 
present. 
Shale, ~ark gray, silty, contains 
preserved with pyrite. 
acypods, poorly 
8238 - 8239.5 Shale, grayish black, slightly silty, contains abundant 
8239.5-8244 
824!.1- - 8246 
ostraccds and pelecypods. -
Shale, medium light g~ay, silty, slightly pyritiferous, 
well developed compaction slickensides. 
Limestone, medium gr.ey, micritic, argillaceous. 
8246 - 82.47 
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Limestone, dark gray, micritic, argillaceous, locally 
pyritiferous, occasional ost,:ocods present. 
8247 - 8249.5 Lihlestone, as above, contains well prese~ved brachiopods 
8249,5-8250 Mudst:one, medium dark gray, silty, sU.ghtly calcareous. 
8250 - 8250.5 Shale, grayish black> silty, contains thin zone of coal. 
8250,5-8252.5 Mudstone, medium dark gray, silty, abundant carbonaceous 
fragments, well developed compaction slickensides. 
8252.5-8253 
8253 - 8257 
8257 - 8259 
Shale, grayish black, contains coal zone, thick pyrite 
stringers present. 
Shale, medium light gray, silty, contains thin shaly 
bands showing apparent minor slump structures, well 
developed compaction slickensides present. 
Sand.stone, dusky red, hematitic, medium grained, very 
argillaceous, conglomeratic, contains pebbles of shale 
similar to underlying shales. 
8259 - 8260.5 Limestone, light olive gray, micritic, silty. 
8260.5-8261.5 Shale, medium dark gray, silty, slightly calcareous. 
8261.5-8264.5 Limestone, greenish gray, micritic . 
.... 
8264. 5-8265. 5 Limestone, dark greenish gray, !"Ji.critic, argillaceous. 
8265. 5-8268 
8268 - 8269 
8269 - 8270 
8270 - 8271 
8271 - 827 3 
8273 - 8275 
8275 - 8277 
Limestone, greenish gray, m:Lcritic, silty. 
Limestone, medium gray, micritic, shaly. 
Shale, d~rk gray~ silty, calcareous; interbedded with 
limestone, medium gray, fine g:cained. 
Limestone, mediu"1 gray, micritic, silty, small amount of 
finely divided carbona~eous material. 
Limestone, dark greenish gray, micritic, shaly. 
Mudston~, dark greenish gray 1 sil~y. calcareous. 
' Mudstone, as above, well developed compaction slickensides. 
8277 - 8278.S Limestone, dark gray, very silty. 
8278.5-8279.5 Limestone, dark greenish gray, very argillaceous, contains 
well developed compaction slickensides. 
8279.5-8280.5 Limestone, medium gray, micritic, dense. 
·I 
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8280,5-8283 Limestone, dark greentsh gray, ,n::l.criU.c, V<~ry .a:cgillaceous. 
8283 - 8285 Limestone, dark greenish gray, micritic, shaly. 
8285 - 8285.5 Shalel grayish green, calcareous, well develbped slick-
. ' ens1.aes. 
8285.5-8286.S Limestone, olive gray, micritic, silty. 
8286.5-8289.5 Shale, greeniEh gray, silty, calcareous, well developed 
compaction slickensides present. 
8289. 5-8291 
8291 - 8292 
Limestone, light gray, micritic, contains small blebs of 
chert. locally argillaceous. 
Limestone~ very light gray, micr:i.tic, dense. 
8292 - 8296.3 Limeetone: medium light gray, micritic, very ar.gillaccous. 
8296.3-8297 Mudstone, grayish black, well compacted, calcareous. 
8297 - 8299.3 Siltstone, medium gray, calcareous, interbedded with shale, 
dark gray. 
8299.3-8304 
8304 - 8307 
8307 - 8309 
8309 - 8310 
Mudstone, dark greenish gray, silty, slightly calcareous, 
contains finely divided pyrite. 
Limestone, light gray, micritic, ostracodal, specimens 
poorly preserved. 
Limestone, medium light gray, medium crystalli.ne-,, silty, 
contains poorly preserved fossils. 
Limestone, dark greenish gray, micritic to meclb.1.m crystal-
line,. silty, ostrac:odal, poorly preserved specimens. 
N.D.G.S. No. 2357 
Californi<'> Co. No. 1 Govern.ment-Bu1.Jion Butte 
NE NW Section 20, Town::;hip 137 North, Rang(a 102 Wast 
Bill:i.ngs County, North Dakota 
7400 - 7410 
7410 - 7560 
7560 - 7634 
Siltstone, moderate 1:eddish brot-m., shaly; with moderate 
orange pink (5 YR 8/4) microcrystalline dolomite (probably 
Minnekaht;.a). 
Sandstone, clear to pale red and moderate orange pink, fi;:ie 
to medii . .>.m grained~ in part poorly cemented, fair porosity, 
bulk uncemented, well rounded, good porosity; trace pinkish 
gray microcrystalline dolomite, nonporous. 
Dolomite and sandstone, as above; interbeds moderate red to 
pale reddish brown shale; trace white earthy anhydrite. 
7634, - 7735 
7735 - 7800 
7800 - 7850 
7850 - 7900 
7900 - 1920 
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Dolomite, pi.nkish gray to gr:0.yish orange pink, micro-
crystalline, nonporous; trace to interbeds sandstone, as 
above; interbeds moderate re~ to grayish red shale; trace 
mottled anhydrite. 
Sandstone, pinkish grzy to pale red, fine to locally 
medium grained, dolomitic, lcca1.ly anhydritic:, poor to 
fair porosity; interbeds dolomite and shale, as above. 
Dolomite, as above, increasing percentage light red to 
pale red dolomite; interbeds moderate reddish brown 
shale, 
Limestone, pale yello~ish brown, micritic, trace fossil 
fragments, nonporous; interbeds mediu.'11 to dark gray shale 
and trace grayish red shale. 
Shale, as above. 
(Core descriptions 7920-8013) 
7920 - 7921 Shale, medi.u.-rn dark gray, slightly calca1·eot:s, abundant 
ostracods and few poorly preserved pelecypods. 
7921 - 7922.5 Shale, as above, abundant ostracods and fish scales. 
7922.5-7924 
,.. 
7924 - 7925 
7925 - 7927 
Limestone, dark gray, micritic, a1gill.icaotH,i ostrccodai. 
Anhydrit~, light gray, fine gr,ained, argillaceous. 
Limestone, grayish black, micritic, locally contaJns blebs 
of fine grained anhydrite. 
7927 - 7927 .5 Anhydrite, very light gray, fine grained, contains con-
torted stringers of limestone, as above. 
7927.5-7928.5 Limestone, dark gray, micritic, very argillaceous, 
abundant ostracods, 
7928,5-7930.5 Limestone, dark gray, micritic, slightly argillaceous. 
7930.5-7931 
7931 - 7932 
7932 - 7935 
7935 - 79313 
7938 - 7942 
Anhydrite, light gray, fine grained. 
Shale, dark gray, calcareo·.is, pyritiferr,us, abundant 
ostracods. 
Limestone, medium dark gray, micritic, v'.f.ry argillaceotrn. 
Shale, dark gray, contains well preserved ostracods. 
Shale. dark gray, calcareous, pyritiferous, abundant 
ostracods. 
7942 - 794L; 
7944 - 794.6 
7946 - 7951 
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Limestone, grayish black, micritic, argillaceous, shows 
trace of petroleu.,,1 staining, int:erbeddc:d with shale, d;;irk 
gray calcareous, slickensided~ 
Limestone, dark gray, micritic; dense. 
Shale, dark gray, very slightly calcar~ous, contains 
ostracods and pelecypods. 
7951 - 7956 Shale) as above, pyritiferous, coiltains ostrecode, 
pelecypods, soroe cypes of scales, and tooth like stn1ctures. 
7956 - 7957 Shale, dark gre.y, locally very calcareous, abundant: 
ostracads present. 
7957 - 7960 Shale, as above, abundant inarticulate b.rachiopod;;, present, 
well developed slickensides present. 
7960 - 7961. 5 Limestone, grayish black, micri tic> brachiopods fairly 
well p'!:'eserved, 
7961.5-7965 Shale, medium dark gray, silty, pyritiferous, locally 
calcB.reous, 
7965 - 7967 No samples. 
7967 - 7971.S Mudstone! medium l:i.gb.t gray, silty, pydtiferous. slightly 
calcareous~ traces of slickensides. 
7971.5-7974 
7974 - 7976 
7976 - 7977 
7977 - 7979 
7979 - 7982 
7982 - 7935 
7985 - 7986 
7986 7987.5 
7987.5-7988 
Siltstone, brov:nish gr.ay~ slightly caJ.cr.reous, hematitic, 
becomes conglomeratic near base of unit, 
Siltstone, ~edium light gray, argillaceous. 
Siltstone, medium gray, slightly sandy, hematitic, locally 
interbedded with shales. 
Limestone, light olive grays rnicritic, argillaceous. 
Shale, medium gray, very calcareous, traces of slickensides. 
Siltstone, medium gray, mottled wi.th very light gray, 
slightly calcareous. 
Samples mis$ing. 
Sil.tstor,et brownish gray. slightly calcareous, hematitic, 
slightly sandy~ medium quartz sand grains, well rounded 
an<l pitted. 
Siltstone, medi.un1 gray, slightly srmdy, medium qcart:z. 
sand grains well rounded, so.all percentage of finely 
divided organic matter. 
7988 - 7989 
7989 - 7994 
799tj. - 7995 
116 
SiltBtcne, greeniBh gray, banded with grayish red, sandy, 
medium quartz sand grains well rounded; interbedded zones 
of hematitic and non-hemc.titic siltstone. 
Nudstone, olive gray, silty, locally slightly hzmatft:i.c, 
slightly calcareous) compaction slickensides conspicuot,Ely 
developed, ... 
Siltstone, bro't\rnish grny, poorly developed slickensides. 
7995 - 8001 Sil ts tone, es above, well developed slickensides in sh::: ly 
zones, finely tlivided carbonaceoufl fn•gments present. 
8001 - 8005 Sandstone, brownish gra.y, quartzosc, fine grained, silty> 
contains small carbone.ceous fragments. 
8005 - 8007 Siltstone, olive gray, and grayi.:Jh red; interbedded 
hematitic and non-herr,atitic zone:s. 
8007 - 8007.5 Sandstone, grayish red, quartzose, fine grained, silty, 
slightly hematic, ccnt,"lins carbonaceous fragments. 
8007.5-8008 Siltstone, dark grayish red, sandy~ fine rounded quartz 
eand grains, hematitic. 
8008 - 8010 Sandstone> brownish gr;;;y, fine to r>,edirnn quart:zose, silty, 
rich in heinatite. 
8010 - 8011.5 Siltstone, grayish red, sandy, fine rounded, quartz sand, 
h~matitic mstrix.. 
8011.5-8013 
8013 - 80i0 
8070 - 8090 
Sandstone, medium gray, quartzose, fine to m~dium, grains 
rounded, very argillaceous. 
Shale, medium to dark gray, sli.ght trace ·1rarico1ored 
shale; interbeds pale to dark yellowish brown, micritic 
limestone, nonporous. 
Limestone, pinkish gray, micrit:ic; interbeds medium gray 
shale 
N.D.G.S. No. 2689 
Runt Oil Co. No. 1 Nic:k Haag 
NE NE Section 21, Tow:1Bhip' 144 North, Range 99 West 
Billings Countyt North Dakota 
7900 - 7938 
7938 - 7981+ 
7984 - 8125 
Siltstone, moderate reddish orange to moderate reddish 
brown. 
Salt, clear. 
Sandstone, pale red to pinkish gray, trace pale reddish 
brown, fine gr&ined, dolomitic, locally anhydritic, poor 
----------------------~~ ··-
8125 - 8225 
8225 - 8255 
8255 - 8330 
8330 - 8350 
8350 - 8400 
8420 - 8460 
8460 - 8510 
8510 - 8540 
8540 - 8590 
8590 - 8615 
8615 - 8624 
8624 - 8640 
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to fair porosity; interbeds grayish orange pink to pale red 
microcrystalline dolomite; interheds grayish red to 
medium gray shale. 
Dolomite, pinkish grny to pale red, microcrystalli.ne, 
finely ar.enacr.ous, nonpcn·ous; interhcds grayish red and 
medium to dark gray shale; tr8ce sandstone, as above. 
Sandstone, grayish pink to grayish orange pink, firie 
grained, dolomitic in part, locally anhydritic, angular 
to subrounded, poor to fair porosity. 
Dolomite., grayi,sh pink to grayish orange pink, microc:rystal-
line, nonporous; interbeds grayish red to medium gray shale. 
Dolomite, as above, in part very cherty, white to pinkish 
gray chert; interbeds shale, as above. 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, micrccryst:,tlli.ne, nonporous; interbeds moderate 
reddish orange to pa.le reddish br01:n and pale red shale> 
in part very calcareous. 
Dolomite, as above. 
Li.mB:stone, pinkish gray to pale red and pale to dark 
yellowish brown~ micritic, argillcceous in part, 
nonporous; int:erbeds medium gray to grayish red shale. 
Shale, medium to dark gray a'.1d grayii:;b red; inter.beds 
pale yellowish brown to brownish gray micritic limestone, 
nonporous, trace ostracods. 
Shale, medium to dark gray, carbonaceous; interbeds lime-
stone, as above. 
Limestone, pale yellowii;;h brown to mec.1.um gray, micritic, 
nonporou3; interbeds varicolored shale with medium to dark 
gr.::iy shale, 
Shale, dark gray to blaakt lignitic; with limestone, as 
above. 
Shale, varicolored with shale, as above. 
Limestone, pflle yellowish brotm to brownish gray, locally 
pinkish gray) micritic, in part with earthy texture. 
N.D.G.S. No. 2768 
Hunt No. 1 USA 
SE SE Section 4, Township lM) North, Range 100 West 
Billings County, North Dakota 
li8 
sample qunlity poor 7700-7945 
7700 - 7750 
. 7750 - 7946 
7946 - 7980 
7980 - 8000 
8000 - 8030 
8030 - 8040 
8040 - 8050 
8050 - 8095 
8095 - 8120 
. 8120 - 8208 
8208 - 82l15 
8245 - 8256 
8256 - 8230 
8280 - 8310 
8310 - 8335 
Siltsto~e, moder~te reddish brown; with salt. 
Dolomite, grayish pink to pale red, microcrystalline, no 
visible porosity; interbeds grayish pink to pale red fine 
grained dolo~itic sandstone, poor to fair porosity; trace 
grayish red to moderate reddish brown shale. 
Dolomite, pinkish gray to p2le red, microcrystalline to 
fine crystalline, arenaceous in part, non~orous; interbeds 
grayish red to grayish red purple shale. 
Dolomite, as above; interbeds light gray to pinkish gray 
fine grained, subangul.ar, dolomitic sandstone. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red microcrystalline, arenaceous in part; trace clear to 
white ch~rt; interbeds grayish red to moderate reddish 
brown shale. 
Anhydrite, clear to white, fine crystalline. 
Sandstone, pinkish gray, fine grained, dolomitic, poor 
porosity. 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcryscalline to very fine crystalline, non-
porous; interbeds medium gray to grayish red shale. 
Sandstone, pinkish gray to pale red, fine grained, 
dolomitic, poor porosity, trace questionable stain; 
interbeds dolomite, as above • 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline; interbeds 1:10derate pink to light 
red and pale red shale. 
Limestone, pale yellowish brown, microc:rystalline, 
nonporous; interbeds grayish red to medium gray shale. 
Limestone and shale, as above, trace ostracods. 
Shale, grayish red and medium to dark gray; interbeds pale 
yellowish brq..,.rn and medium to d.1rk gray micritic limestone, 
argillaceous in part, nonporous. 
Limestone, as above; interbeds medium to dark gray locally 
c•rbonaceous shale. 
Lithology as in 8230-8310, primarily shale; trace 
ostraccds. 
8335 - BJt.O 
8340 - 8380 
8380 - 8410 
8410 - 8430 
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Snndr:t:one, grayinh pink, fine to r:1ea:i.um grainedi slightly 
calcareous, angular to well rounded, poor to fnir porosity. 
Shal eJ medium to dark gray, carbonaceous; inter.·beds pale 
to dark yellowish brown, micritic, nonporous, limestone; 
trace ostracods. 
Shale, as above. 
Limestone, pale yellowish bro~n1 to ph1kish gray, micr.i.tici 
texture in part earthy, no visible porosity. 
N.D.G.S. No. 2798 
Hunt No. l N.P.R.R. 
SW NW Section 9, Township 144 North, Range 100 West 
Billings County, North Dakota 
7830 - 7855 
7855 - 7910 
7910 - 79li0 
7940 - 8040 
8040 - 81JO 
8130 - 8180 
8180 - 8210 
6210 - 8245 
82l,5 - 8275 
Siltstone, moderate reddish orange, shaly. 
Dolomite, pinkish gray to pale red, microcrystalline to 
very fine crystalline, nonporous; interbeds grayish pink 
to light red, fine grained dolomitic sandstone, poor to 
fair porosity; trace light red to moderate red shale. 
Dolomite an.rl sandstone, cs above; trace pinkish gray to 
whi. t:e opaque chert; trace shale, gs above. 
Dolom:L te, pinkish gray to pale. yclloFi,sh brown and pale 
red, microcrystalline, arenaceous in part, no visible 
porosity; interbeds grayish red to erayish red purple 
~hale; scattered tn:ce pi.nkish gray fine t:o mediu..i grain-ed, 
an3ular to well rounded dolomitic sandstone, poor to fair 
porosity. 
Dolomite, as above, locally anhydritic; trece sandstone. 
as above and shale, as above. 
Dolomite, pinkish gray to pale red, microcrystalline to 
very fine crystalline, grades to pale yellowish brown 
rrd.croc:::ystelline dolomite, cherty, nonporous; int:erbeds 
pinkish gray to pale red fine grained sandstone, poor to 
fair porosity; trace pale red dolomitic shale. 
Dolomite, pinkish gray, microcrystalline, nonporous; inter-
beds grayish red shale. 
Dolomite, as above. grading to and interbedded with light 
red to pale red, microcrystalline to very fine crystalline 
dolomite, poor. vuggy porosity; intcrbeds light red to 
grayish red dolomitic shale. 
'nolomite, as above, grades to pale red to light red micritic 
to fragmental limestone$ no visible porosity; interbeds 
shale, as above. 
8275 - 3290 
8290 - 8320 
8320 - 8350 
8350 - 8430 
8430 - 8440 
, 
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Limestone, pale yellowish brown to medium gray, micritic, 
in pert argillaceous, nonporous; int~rbeds medium to dark 
gray shale. 
Limestone, as above, in pert grayish red, nonporous, trace 
ostracods; shale, as above. 
Liw.estone, pale and dark yellot.~ish brown to medium and 
dark gray, micritic, in part argillaccous, locally abun-
dant ostracods; interbeds dark gray shale; trace pinkish 
gray calcareous fine grained sandstoce, poor porosity; 
trace brachiopod fragments near base of interval. 
Limestone and shale, as above, abundant lignite; trace 
varicolored shale near base of interval.· 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous. 
N.D.G.S. No. 3211 
Hunt No. 1 N.P.R.R, 
NE SE Section l, Township 141 North, Range 100 West 
·Billings County, North Dakota 
(Sample quality poor throughout interval) 
7900 7935 
7935 - 7944 
7944 - 8100 
8100 - 8195 
8195 - 8215 
8215 - 8320 
8320 - 8362 
8362 - 8450 
Salt in samples. 
Siltstone, moderate reddish brown. 
Dolomite, grayish pink to pale red, microcrystalline, 
r.onporou~; interbeds white to light red fine to medium 
grained dolomitic sandstone, poor to fair porooity, 
(abundant: cavings}; inter-beds pale n:.ddish bi:own shale. 
Dolomite, pinkish gray to pale red and pale yellowish. 
brown, microcrystalline, arenaceous in part; trace clear 
to white chert; in.terbeds pale reddish brown shale; 
scattered interbeds sandscone, as above. 
Sandstone, pale red, trace pinkish gray, fine grained, 
subangular, dolomitic, poor porosity. 
Dolomite, g;ayish pink to grayish orange pink, micro-
crystalline to very fine crystalline, no visible porosity; 
interbedo pale red to grayish red shale 
Dolomite and shale, as above; trace pale red to pale 
yellowish brown, nonporous, micritic limestone. 
Limestone, p.:i.le yellowish b.rown to medium gray, micritic, 
argillaceous in part, fossiliferous, nonporous; interbeds 
8450 - 8!.i,60 
8460 - 8505 
8505 - 8526 
8526 - 85/+0 
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medium to dark gr;:iy and gray:i.sh red to cark reddish 
brown shale. 
Sancistcne, moderate pink to 
graic~d, slightly calcareous~ 
!! red,, v1:ory fine to medium 
pc~r to.fair porosity. 
Shale and limestone) as in 8362-8450. 
Sandstone;, white to pinkish gray, very fine to fine 
grained, poor porosity, trace questionable hydrocarbon 
stain. 
Limestone, grayish pink, micritic, nonporous. 
N.D.G.S. No. 3475 
Amerada P<:-troieum ffl USA-Horton 
NW NE Section 15, Township 139 North, Range 101 West 





7340 - 7364 
7364 - 7410 
7410 - 7430 
7430 - 7460 
7460 - 71+90 
7490 - 7520 
7520 - 7570 
Salt by drilling time - salt in samples 7230-7270. 
Shale, pale reddish brown to moderate reddish brown, 
silty in part; trzce salt in samples. 
Shale, fls above, w:Lth slight trace to streaks mediu.rn 
to coarse well roun~eJ quart~ sand grains. 
SandstoneJ clesr to pinkish gray, medium to coarse, well 
rounded, disaggregatad, frosted quartz grains; streaks 
pink to red fine to medium e;rained quartz. sand with 
poor porosity, no Ghows. 
Samples 95 percent salt, sa,1d grains, as above, and trace 
dark reddish brown to grayish red shale. 
Sand grains, as above, with interbeds dark reddish bro~n 
to mocerate red<lish brow;, .,;;hale; locally abundant salt in 
samples. 
Shale) medium gray to black; locally moderate reddish 
brown grading to s:Lltstoae, scattered trace free quartz 
sand grains. 
Sandstone, pinkish gray, fine to medium. grained, poor 
porosity, ti-ace poor fluoresc,::nce, scatt.ared very faint 
cuts; with mod,~rate reddish brown shale, as above. 
Dolomite, pinkish gray to e red> microcrystalli.ne, 
tight; inte:rbeds white to pinkish gray, fine to coarse 
grained sandstone, poor poronity, no show; scattered 
mediu~:t to coarse well round~d quartz sand grains; trace 
to interbeds white chalky micritic limestone, nonporous. 
75 70 - 7580 
7580 - 7650 
7650 - 7710 
7710 - 7718 
7718 7728 
7726 - 771.1-0 
7740 - 7745 
7745 - 7773 
7773 - 7790 
7790 - 7800 
7800 - 7810 
7810 - 7830 
7830 - 7840 
7840 - 7850 
7850 - 7860 
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Trip sample, entirely cavings. 
Dolomite, grayish pink to pale red, microcrystalline, 
nonporous; interbeds mode:i.-ate reddish brovm shale; tra,;e 
to interbeds white to pinkish gc·ay fine to medium grained 
sandstone, poor to fair porosity, scattered very poor 
cuts (possibly mud contaminat:eJ i:,amples). 
Dolomite, grayish pink, microcrystalline, arenaceous in 
pat·t 1 nonporcus; tr,:;ce fine to medium grained pinkish 
gray quartz sandstone, trace poor porcsicy, no show; 
interbeds moderate reddish brown shale. 
Dolomite, as above, nonporous. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds pinkish gray fine to 
medium grained quartz sandstone, scattered poor porosity, 
no show; in.terbeds pale rec.dish brm;n sha.l.e. 
Dolomite, pinkish gray, cicrocryatalline, nonporous; 
trace pale yellowish brown fine grained quartz sandstone, 
nonporous; scattered Crace shale, as above. 
l'dp san,ple, mainly cavings:, litholor,y interpreted to be 
dolomites as Hbove. 
Dolomite, pinki.sh gray to moderate orange pink, micro-
cry:::talline, nonporous; iaterbcds moderate reddish orange 
to dark reddish brown shale; scattered trace fine to 
medium grained quart::; saadstone, nonporouc. 
Dolomi pinkish gray to pale yellowish brown, micro-
crystalline, nonporous~ trace shale, as above. 
Dolomite, 1;inkish gray and moderate orange pink, non.porous, 
trace pale to dark reddish brown she.le. 
Dolomite$ pale yellowish brown to moderBte orange pink. 
microcrystalline, nonporous. 
Dolomite, as above, with interbeds ~ale yellowish brown 
to light gray microcrystallinc limestone, nonporous. 
Trip samples, mainly cavings, lithology interpreted to be 
dolomite, as above, nonporous. 
Limestone, light gray to pale brown, slightly argillaceous, 
microcrystalline; nonporous; interbeds medium gray to 
black shale, trace lignite. 
Limestone, pale yellowish brown to dark yellowish brown, 
slightly argilla.ceous, microcrystalline, nonporous; trace 









7860 - 7866 
7866 - 7870 
7870 .. 7885 
7885 - 789/+ 
7894 - 7905 
7905 - 7910 
7910 - 7914 
7914 - 7918 
7918 - 7927 
7927 - 7930 
7930 - 7932 
7932 - 7936 
7936 7946 
7946 - 7960 
7960 - 799t., 
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Limestone, as aboves locally becoming light to med:i.um gray, 
very 0!: tracodal > slight I y argillaceous) microcryst~lline, 
nonporous; with shalei as ab,::n,e 1 and med:tmn gray 2b1le. 
Limestone, as above, barren, nonporous; interbeds r-:2.dium 
gray to black shale. 
Shale, dark gray to black, carbonaceous, locally 
scattered ostracods; interbeds dark gray to black very 
argillaceous microcrystalline limestone, nonporous. 
Shale and limestonet as abovei very ostracodal. 
Sandstone, clear to pale y.r:llowish br0wni fine to medium 
grained, prominent quartz overgrowths, in part fairly 
friable, poor and trace fair porosity, questionable 
penn2ability, good fluorescence, sta:1-n, and cut; in part 
well cemented nnd nonporous. 
Sandstone, as above, streaks poor to fair porosity, 
fair to good fluorescence, stain, and cut; locally well 
cemented with secondary quartz cement, nonporous. 
Sandstone, as above, poor porosity, poor to fair 
fluorescence and cut; in part nonporous. 
Shale, medium gray to black, carbonaceous, scattered trace 
ostrAcods; interbeds dark gray to blac~ very argillaceous 
microcrystallin'i' lir.1,~st.orh: 1 n,:n,:,or-out!; tr,:io::e to int:erbeds 
lignite, 
Shale, medium to dark gray and black, in part carbonaceous, 
scattered interbeds lignite. 
Shale, medium gray and dusky red. 
Sandstone~ clear to light gr~enish gray, trace grayish 
red fin~ to me<lium grained, nonporous; with scattered 
medium to coarse well rounded disaggregated quartz sand 
grains, no shows. 
Shale, dusky red. 
Sandstone, as in 7930-7930, nonporous. 
Shale; medium to dark gray tind black, scattered ostracods 
with ir.terbeds pale yellowish brown to dark yellowish brm,"":."l 
and brownish gray, locally argillaceous, microcrystalline 
lime8tone, nonporous. 
Shale, medium to dark gray and black with interbeds medium 
gray to black and pale yellowish brm,-i1 to brownish gray, 
microcryst,:d.line limestone, in part very argiJ.laceous, 
' 
l •I 
. 799ft - 8025 
8025 - 8050 
8050 - 8070 
8070 - 8135 
8135 - 8180 
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nonporous; SCi:1ttercd fragments clear to white fine to 
medium grained quartz sandstone (7970-7975)J poor porosity, 
no shows (possibly cavings) . 
Limestone, pink:i.sh eray to pale yellowish brown~ micro-
crystalLi.ne, nonporot~i;, wit:h intarbeds grnyish green to 
light olive subwaxy shale. 
Limestone 11 as above, becoming brownish gray with grayish 
olive to grayish green subwaxy shale. 
Limestone, light to dark gray and pale yellowish brown to 
grayish brown, .mlcrocrystalli.-e, argillaceous, nonporous, 
trace shale, as above. 
Limestone, pinkish gray brown:f.sh gray microcrystallinc, 
nonporous; interbeds gray to black and trace grayish graen 
shale. 
Sandstone, clear to white, locally brownish gray, fine to 
medium grained, poor porositys scattered very faint cut; 
abundant limestone, as above. 
N.D.G.S. No. 3573 
Ameri::.da Heos-Ncdora Hee.th-Madison Unit No. 7 
SE ~m Section 11, Town.:;hiF 139 North, Range 102 lJest 
Billings County, North Dakota 
7260 - 7330 
7330 - 7340 
7340 - 7360 
7360 .:. 7390 
7390 - 7l~10 
Salt 1 interbcdded with mcder.e,te rc<ldlsh ormige to moderate 
reddish brmm shale. 
Dolomite, pinkish gray to pale red and moder.ste orange 
pink 1 microcrystalline to microsucrosic, in part with poor 
intercrystalline porosity, no hydrocarbon shows; interbeds 
moderate .reddish brown to moderate reddish orange blocky, 
locally calcareous shale, in part slightly anhydritic; 
abundant dark gray shale interpreted to be cavings. 
Dolomite and shale, as above; trace light gray to pale red 
very fine grained slightly calcateous sandstone, no visible 
porosity, no show; ~hale cavings, as above. 
Sandstone, pinkish gray to pale red, very fine to fine 
grained; sub-rounded, scattered medium to coarse rounded 
and frosted grains, poor to fair porosity, no hydrocarbon 
shows; interbeds moderate reddieh orange to dark reddish 
brown blocky, slightly calcareous shale, silty to finely 
arenaceous; tr.::ice dolomite, pinkish gray, chalky, anhydritic. 
Sandstone, as above; trace medium gray to pale yellowish 
brm-m, microcrystall:tne dolomite., nonporous. 
7410 - 7h80 
7480 - 7510 
7510 - 7520 
7520 - 7540 
7540 - 7555 
7555 7580 
7580 - 7600 
7600 - 7645 
7645 - 7655 
7655 - 7665 
7665 - 7675 
us 
Sandstone, as iu 7360- 7390; interbcds moderate reddish 
orange to dark reddish brown. blocky, loc.:dly silty, 
calcareous shale; trace grayish pink (5 R 8/2) micro-
crystallim.: anhydrite; trace medium gray to pale 
yellowish brown microcrystallin.e, argillaceous and 
locally chalky dolomite, no effective pocosity, 
scattered poor cuts (possibly contamination). 
Sandstone, very light gr3y to pale red and moderate 
reddish orange, flne grained> subrounded to rounded, 
frosted, dolcmJ.tic, nonporous, no show of hydrocarbons; 
interbeds grayish pink to pale yellowish brown, micro-
ci:ystalline dolomite, anhydritic, nonporous; interbeds 
dark reddish brown to mode.rate reddish brown, blocky, 
generally calcareous. 
Dolomite, very light gray to pale brown (5 YR 5/2), 
locally pale red, microcrystalline, nonporous; interbeds 
sandstone and shale, as above. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, arenaceous in part, nonporous; interbeds 
very light gray, pinkish gray and pale red fine grained 
subangular to subroundcd eolomitic sand.stone, nonpo!'ous; 
streaks moderate reddish brown blocky calcareous silty 
shale, in part anhydritic. 
No sample. 
Lithclogy as in 7520-75Lf0, 
As above, with tr2cc white translucent chert. 
Dolomite, pale yellowish brown to pale red, microcrystal-
line; in part arenaceous grading to fine grained do:!.omitic 
sandstone, nonpo,.ous; interbeds dark reddish brown to 
moderate reddish brm,m blocky, ca.lcenous, silty shale; 
trace clear cyrstallinc to chalky white anhydrite and 
very light gray to pinkish gray translucent to semi-
opaque chert. 
Dolomite, pinkish gray to pale yellowish brown pelletal, 
poor to fair interpelletal porosity, no hydrocarbon shows. 
Dolomite, pinkish gray to pale yellowish brown, trace pale 
red to dusky red and maroon, nonporous; interbede moder3te 
reddish orange blacky velvety textured calcareous shale and 
moderate reddish orange to dusky red calcareous, locally 
splintery shale. 
Dolomite, as above, with trace isolated vugs, no show of 
hyd roe a rbons. 
7675 - 7725 
7725 - 7755 
7755 - 7765 
7765 - 7800 
7800 - 7820 
7820 - 7830 
7830 - 7835 
7835 - 78t;.5 
7845 - 7855 
7855 - 7870 
7870 - 7885 
7885 - 7930 
7930 - 7940 
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Dolomite, grayish pink to pate red, medium to coarse 
crystalline, and nkish gray tn light red, microcrystal-
line, nonporous; ii1te1·beds r.;nd,?.rate orange pink to 
modeat'::.€: reddish orange and dusky red calcareous shale; 
trace grayish orange pink dclomi.te 1d.tl1 poor, ineffective 
vug6y fOrosity. 
Dolomite, pinkish gray, pale yellowish brown, pale brown, 
microc lline, poor vuggy porosity, probably not 
effective, trace ostracods. 
Dolomite, as above, non-fossiliferous; interbeds medium 
to dark gray, argillaceous, micritic limestone, locally 
ostracodal. 
L:!.r:1cstone, pinkish gray to light brownish gray, micritic, 
slightly argillaceous, trace ostracods, nonporous. 
Shale, dark gray to black, carbonaceous, abundant ostra-
cods; interbeds dark yellowish brown, micritic limestone, 
trace pcor intercrystalline porosity (effectiveness 
questionable) fair fluorescence end ~ut. 
Limestone, dark gray, micritic, argillaceous, nonporous, 
interbeds shale, as above. 
Dolomite, pinkish gray, microcrystalline,.no visible 
porod.ty; with lir:H~stone and shale~ as above. 
Sandstone, pale to dark yellowish brown, fine grained, 
anguler due to quartz overgrowtha, well sorted, clean, 
friable, fair to good porosity, fa~r stain, good 
fluorescence and cut. 
Shale: d'brk gray t:o black, lignitic,. pyr:i. tic in part; 
with dark gray very argillaceous micritic limestone, 
nonporoui::. 
Shsle, as above, with varicalcred shale; trace limestone, 
as above. 
Shoie and limestone, as above; interbeds pinkish gray to 
grayish orange pink very fine grained subangular slightly 
calcareous sandstone~ no visible porosity . . 
Limestone 5 medium gray to li brownish gray, micritic, 
generally argillaceous, nonporous; interbeds varicolored 
shale; trace lignite. 
Limestone, and shale, as above; trace disaggregated clear 
to pale red, hernatitic, fine to medium sandstone, grains 
subrounded to rounded, slightly frosted, interpreted good 
porosity, no hydrocarbon shows. 
127 
Limestcne, pale to dark yellowish brown, micritic, 
argilluceous, nonporous; interbeds greenish gray to 
grayish green subwaxy to wnxy loc2lly cslcareous shale. 
N,D.G,S. No. 3619 
A,mera<l2i Petroleum ff9 Scoria Unit 
NE NE Section 2, Township 139 !forth, 
Billings County, North Dakota 
101 West 
7638 - 7654 
7654 - 7678 
7678 - 7690 
7690 - 7700 
7700 - 7730 
7730 7740 
7740 - 7750 
7750 - 7770 
7770 - 7780 
7780 7800 
7800 - 7830 
Salt by drilling time; trace salt in samples. 
Shale 1 moderate reddish brown, blocky, calcareous, anhy-
dritic; streaks dolomite, moderate pink, microcrystalline, 
argillaceous. 
Dolomite, grayish pink to vrery light gray, locally moderate 
pink. microcrystalline, nonpQrous; interbeds shale, 
m:::,derate reddish ora,1ge, blocky, suhwaxy, locally anhydrite 
inclusions, white, microcrystalline. 
As above, tr<1ce very poor cut, probab-ly contamination. 
Much gray shale, cavings, iithology of interval inter-
pret{~d as dolomite, moderate pink to pinkish gr,iy, 
microcrystallina, locally arenaceous; thin interbeds 
sandstone, pinkish grny, vc~y fine tc fine grained, 
subrouncied, dolomitic cement, nonpor0us; streaks shale, 
moderate reddisl1 bro,wn, bloch:y, slight calcareous and 
moderr:,te orenge pink to moderate pink, blocky, chslky, 
anhydritic, calcareous. 
Dolomite, sand.stone and shalt"', as anove, un:i.ts interbedded. 
As above~ except very poor cut from moderate orange pink 
to moderate pink, chalky, anhydritic shale, probably 
contamin.1tion. 
Dolomite, moderate pink to pinkish gray, microcrystalline, 
as abov~; interbedded with sh,3.le and sandstone, as above. 
No sample. 
Dolom:i.te, moderate pink, loc.tlly pinkish gray, micro-
crystalline, locally arenaceous; intcrbeds pale red, very 
fine to fine 'grained, subround(!.d, dolomitic cem::mted, 
nonporous sandsto~e; streaks moderate reddish brown, 
blocky, slightly calcareous grayish on:mge pink to 
moderate ptnk, calcareous, anhydritic, chalky, shale. 
Dolomite, grayish pink., locally gray-white, locally 
mottled with gr.~yish red and grayish red purple argilla-
ceous inclusions, microcrystalline, locally arenaceous, 






7830 - 7850 
7850 - 7880 
7880 - 7890 
7890 - 7900 
7900 - 7950 
7950 - 7966 
7966 - 7976 
7976 - 8010 
8010 - 8030 
8030 - 8065 
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very fine gr~ined, subroundedt dolomitic, nonporous; trace 
moderate re<ldi;h brown, bJ.ocky, ,,nt,ydriti.c eh<1J.c, calcar-
eous in , bnlance noncalcareoue and subwaxy; trace 
disaggreg~ted sand grains, clear, coarse, rounded, frosted 
and very sli t trace pinkish gray cryptocrystalline, 
translucent chert; very poor cuts 7610-7820, probably 
cont.<lminat 
Dolomite, sandstone, and shale, as above; trace disag-
gregated sznd grains. Very poor cuts 7840-7850, probably 
contamination. 
Dolomite, grayish , locally mottled with dusky red to 
dark red and purple, microcrystalline, local arenaceous, 
no visible porosity; streaks shale moderate reddish orange, 
locally moderate orange pink, blocky, calcareous 1 anhydii-
tic; trace sandstone, as above; scattered trace disaggre-
gated sand grains. 
As above, very slight trace chert, very light gray, crypto-
crystalline, translucent. 
As above, very poor cuts, probably contamination. 
Dolomite, grayish pink to pale red a:i.<l very light gray 
microcrystallite, locally arenaceous, no visible porosity; 
interbeds ~odcrate reddish orsnge to moderate orange pink, 
blockyt calc2s:eous; anhydritic shale, trace grayish pink 
to pinkish gray, very fine to fine grained, subrcunded, 
clolo~itic sandstone, nonporous; very slight trace pinkish 
gray cryptocrystalline, translucent chert; very poor cuts 
from 7920-7930, probably contamination. 
As above, moderate reddish orange shale, inclu~icns of 
clear, fi11e to medium crystalline anhydrite. 
Dolomite, pale red to pinkish gray, microcrystalline, 
nonporous, trace very poor cut (contaminaticn); with 
interbeds moderate orange pink velvety, calcareous shale; 
and moderate reddish orange, calcareous shale. 
Dolomite, grayish orange pink to pinkish gray microcrystal-
line, nonporous; trace moderate orange pink to dusky red 
blocky shale, slighcly c~lcareous in part~ dusky red shale 
is subwaxy; ~race shale, moderate orange pink, velvety 
texture, calcareous. 
Dolomite, pale red to p2le yellowich brown, microcrystal-
line, nonporous; interbeds shale, as above. 
Dolomite, pinkish gray to pale yellow:1.sh brown, micro-
crystalline, no visible porosity; interbeds shale, moderate 
orange p:i.nk to moderate reddish orange, blocky, slightly 
8065 - D090 
8090 - 8095 
8095 - 8100 
8100 - 8125 
8125 - 8140 
8140 - 8156 
8156 - 8170 
8170 - 8200 
8200 :- 8225 
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calc~rsous nnhydritic; trace shale, dusky red, blocky, 
subwexy; Cr~ce lime3cone, pRlc yellowish brown, micrttic, 
dolomitic, nonporous; trace chert, white, cryptocrystal-
line, translucent. 
Dolomite, grayish pink to pinkish gray, microcrystalline, 
nonporous; interbedded with pale yellowish brown, micri.tic, 
limestone and light to medium gray, a llaceous, ruicritic, 
limestone. 
Limestone, as above, with dolomite, as above; trace 
ostracods. 
No sample. 
Limestone, medium to dark gray, micritic, argillaceous and 
pale yellotvish brov1n, n1icritfc;i l:fa1estor:e', nonporous; 
scattered ostracods; trace dark gray, blocky co Jccally 
platy, calcareous shale. 
Sandstone, clenr to pale yellowish bro:m (due to oil stain) 
medicm grained, angular due to quart~ overgrowths, well 
sorted, generally friable (abundant disaggregated sand 
grains in samples), in part pyritic, locally nonporous 
where well cemented with calcareous c<:::c;ent, in p.art ·with 
poor to good porosity, poor oil stein, f~ir to good 
fluore~cence, fair to good streaming cut. 
Shale, derk gray to black, lignitic in part, locally 
calcareous grading to argillEceous rnicritic limestone, 
scattered ostr~cods; trace dusky red, ~axy, shale. 
Sandstorn:.'l: pale red, grayish orange pink, locally white, 
fine to medium grained with scattered cc.arse grn.ins, sub-
rounded to rounded, generally friable (abundant disaggre-
gated sand grains in samples), locally very slightly 
calc.:::.1:eous, white sandstone is slightly glauconitic in 
part, fair p0rosity, locally nonporous~ no stain or 
fluorescence 1 very poor cut. Sandstone is generally iron 
stairi.ed a1.cd becomes argillac€ous at base of interval. 
Limestone, medium gra~, locally pale yellowish brown, 
micritic, argillaceous, ostracodal in part, nonporous; with 
trace to interbeds mediu~ to dark gray, locally oscracodal 
shale and dusky red, subwaxy, shale. 
Shale, medium to dark gray, blocky, platy in part, very 
slightly calcareous to locally calcareous; interbedded with 
shal2, moderate reddish orange to dusky red, locally dark 
reddish brown, blocky 1 moderate reddish orange shale, very 
slighcly calcareous, dusky red to dark reddish brown shale, 
generally subw,1:s-;y; scattere::l interbeds pale yellowish brown 
to brownish gray, micritic limestone, ostraccdnl, nonporous; 
trace lignite; scattered sandstone cavings from sandstone 
units above; locally abund~nt disaggregated sand grains. 
8225 - 8228 
8228 - 82.45 
8245 - 8265 
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As above, except with trace shale, light gray to gra sh 
green blocky, wnxy to subwaxy and light grayish green, 
slir;htly calcareous; slight increase in t1r.1.ount of sand-
stone, a~ above. 
Limestone, light broM1ish gray to pale yellowish brown, 
micritic, chalky in part, slightly argillaceous, nonporous; 
trace light to medium gray and. 3rayish greeia sh.::ile> blocky, 
generally subwaxy, very slightly calcareous in part. 
As above 1 except limestone interbedded with shale. 
N.D.G.S. No. 3746 
Davis Oil No. l Kevin Federal 
SW SW Section 10, Township 138 Not·th, Range 100 West 
Billings County, North Dakota 
7630 - 7647 
7647 7720 
7720 - 7775 
7775 - 7804 
7804 - 7910 
7910 - 7960 
7960 - 8000 
8000 - 8050 
8050 - 8112 
8112 - 81.50 
Siltstone, moderate reddish brmm. 
Dolomite, pale red, microcrystalline, in part arenaceous, 
no visible porosit?; interbeds clear fine ta medium 
grained sandstone, scattered coarse grains, well rounded, 
primarily unconsolicio.te<l; fair to good porosity. 
Dolomite and sandstone, as above, pale reddish brown to 
grayish red shale. 
Sandstone, moderate pink to pale red, fine to medium 
grained, subangular to locally well rounded, dolomitic, 
fair porosity. 
Dolomite, pinkish gr6y to pale red, microcrystallinc, 
arenaceous$ nonporous; intcrbeds grayish red to motlerate 
reddish brown shale; trace sandstone, a~ above. ,. 
Dolomite, pinkish gray to light red and pale red, locally 
pale yellowish brown, microcrystalline: nonporour-i; inter-
beds pale red to grayish red shale, trace white chert. 
Dolomite and shale, as above, with grayish pink fine 
grained ~ubangular sandstone, fair porosity. 
Dolomite; pinkish gray to pale yellowish brown, trace light 
red to pale re4 microcrystalline to fine crystalline, 
nonporous; interbeds moderate red to grayish red shcle. 
Limestone, medium gray and light grayish brown to pale 
yellowish brown, micritic, argillaceous in part, nonporous; 
interbeds grayish red and medium to dark gray shale. 
Llmc:stone, as above, trace pale. red micritic limestone; 
intcrbeds shale, as above. 
8150 - 8210 
8210 - 82({0 
8240 - 8255 
8255 - 8270 
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Limestone, pale to tlr::rk ycllo,,:i.sh brown, medium gn1.ys and 
micritic, c;.rgillaceous in pa:cc, nonpoco:1s; interbeds mediu.:-n 
to dark gray shele, scattered ostrncod.:, and annelid wom't 
fragments. 
Shale, as above, with gray1su red to pal~: reddish brown 
shale, abundant ostracods; trace fine to medium grained, 
well rounded sand grains. 
Shale, dark gray, 11.gnitic; int2rbeds pale yellowish brown 
micritic limestone, nonporous; abundant os~racods. 
Limestone, pinkish gray, microcrystalline, nonpoious; 
N.D.G.S. No. 4091 
Sunray - DX lfo, l N. D. Federal "A" 
SE NE Section 10, Township 138 ,forth, Range 102 West 
Billings County, North Dakota 
7500 - 7580 
7580 - 7640 
7640 - 7650 
7650 - 7665 
7665 - 7690 
7690 - 7705 
7705 - 7730 
7730 - 7750 
7750 - 7770 
Sandstone, white to moderate orange pink
1 
fine grained, 
subrounded to subangular, dolomitic, poor to fair porosity, 
no hydn::car.bon shows; interbeds 3n"yish pink to pinkish 
gray micrc,crystalli1-:e dolomite~ nonporous. 
Dolomite, pinkish gray to greyish orcnge pink, uicrocrystal-
line, in part art::~1aceot1B; gen,!rt.tlly no:Jpo;~o'!ls, trace very 
poor vuggy porosity, no hycir0carbon shows. 
Dolomite; as above, very poor t:o poor vuggy poroi;ity, no 
hydrocarbon :::hews. 
DolomiteJ pinkish gray to pale red, microcrystalliue, in 
part arenaceous, gr~des to and interbeddcd with fine grained 
dolomitic sandstone, trace very poor porosity, no hydrocar-
bon shows • ., 
Sandstone, white to pale red, very fine to fine grained, 
subangular to subroundcd, slightly dolomitic, poor porosity, 
no hydrocarbon shows; trace pinkish gray, microcrystalline, 
slightly arenaceous, nonporous dolomite. 
Dolomite, pinkish gray to pale yellowish brown, microcrystal-
line~ nonporous. 
Dolomite, moderate pink co pale red, microcrystalline, non-
porous; trace moderate orange pink calcareous shale. 
Dolomi.tci pinkish gray to pal12 red and pale yellowish brown, 
microcryscalline, nonporous. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; incerbeds dolomite, as above. 
]770 - 7790 
7790 - 7800 
7800 - 7820 
7820 - 783S 
7835 781+9 
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Limcstmrn, pale to d&rk yellv,:.i,sh br::,,·;:·1; ,nicritic, non-
porou,::·; trace greeni.s!1 gray to dark. reddish bro\t!U., 
nonporous, micritic limestone. 
Lime;:,ton:c:, very dark gray, micri.tic, nonpot'(?us; trace 
grayish green limestone, as above. 
Limestone 1 as above, argillaceous. 
Samples missing. 
Shale, vary dark gray, calcareous, grades· to very lla-
ceous, t":onr:o:·ous, micritic li!'H::ntone., (samples i:nissing 
7840-7845). 
(ccre descriptions 7849-7885) 
7849 - 7852 
7852 - 785l; 
7854 - 7859 
7859 - 7867 
7867 - 7870 
7870 - 7671 
7871 - 7874 
7874 - 7877 
7877 - 7880 
7880 - 7885 
7885 - 7905 
7905 - 7915 
Limestones ve.ry dark gray, micritic, argillaceous, 
nonpo:cous. 
Limeston~, as above, interval with very pocn~ porosity, 
good st,J.in and fluorescence and cut (bleeding oil from 
six inch zorie). 
Shale, very dark gray to black, ccntains ostracods and 
choncost:cacans. 
Limestone, very dark gray to b]Ju:::k, micritic, contaJ.ns 
ostracods and locally choncoecracans, sl ly co very 
argillaceous 1 nonporous; scattered intcrbeds ~ery ~ark 
gray, calcareous, ostracodal shale. 
Shale; as above. 
Limestona, as in 7859 - 7867. 
Sandstone, pinkish g:ay, fine to medium grained, sub-
angular to subrounded, calcareous, poor porosity, no 
hydrocarbon shows; stringer very dark gray shale; trace 
ostra.cods. 
Shale, very dark gray, slightly calcareous, contains 
ostracods. 
Limestone, very dark gray, micritic, contains ostracods, 
1 • ' • • 11 anc ctioncostracans, in part arg1. aceous, nonporous. 
No recovery. 
Shale, dnrk gray to black; 
and light olive brown, sl 
str rs dark reddish brown 
tly calcareous~ subwaxy. 
Shale, as above, in part greenish gray; slight trace very 
light gray, fine disaggregated sand grains, no hydrocarbon 
shows. 
7915 - 7935 
7935 ~ 7945 
7945 - 7950 
7950 - 7960 
7960 - 7965 
7965 - i980 
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Shale, as above; trace pinkish gray to very light gray, 
very fine to fine grained subangular &andstone, sliliceous 
and pyr:i.tic cement; nonporous. 
Shale, dark gray to black; trace medium to dark gray very 
fine grained, silty~ pyritic sandstone, nonporous. 
Shale, dark gr,::;y and dusky red, trace sandstone, as above. 
Shale 1 as above; iuterbeds dusky red and greenish gray 
shale, 
Shale, greenish gray, subwaxy, in part calcareous; trace 
sandstone as in 7935-7945. 
Lime:;tone, pale yellowish brown 1 micritic, nonporous; 
interbeds greenish gray, subwaxy, calcareous shale. 
N.D.G.S. No. 4419 
Shell No. 44-14 N.P. - Government 
SE SE Section 14, Township 144 North, Range 102 West 
Billings County, North Dakota 
7500 - 7562 
7562 7505 
7595 - 7660 
7660 - 7680 
7680 - 7730 
7730 - 7770 
7770 - 7850 
7850 - 7900 
Silt stoue • moderate reddish bt:own, shaly. 
Anhydrite; white to moderate orange pin1,, f:i.ne to micro-
crystal line; trace pale ycollowish bn:.,wn microcrystalline 
dolcm:i.te. 
Sandstone, pinkish gray to e red, fine to medium. 
grainc,di subangu.lar to well rounded grains, slightly 
dolomitic, poor to fair porosity; trace dolomite, as above, 
and grayish red shale. 
" Shaie> an above, with medi.u;-n to darh: gray sha1e; trace 
dolomite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, in 
pait arenaceous, no visible porosity; interbeds light red 
to gray:1-sh red shale; trace t;ihite anhydrite. 
Dolomite and shale, as .above; interheds pinkish gray fine 
grJ,ined, slightly dolomitic sandstone> fairly porous. 
Dolomite, pinkish gray, microcrystalline to fine crystal-
line poor to locally fair porosity; interbeds grayish red 
to moderate red shale. 
Dolomite, pinkish gray to light red and pale red, micro-
cryscalline, no visible porosity; interbeds grayish red to 
moderate red shale; interbeds pinkish gray to white very 
fine grained sandstone, slightly dolomitic, poor to fair 
porosity; trace clear translucent chert. 
7900 - 7935 
7935 - 7950 
7950 - 7S80 
7980 - COlO 
8010 - 8050 
8050 - 8070 
8070 - 8036 
8086 - 8100 
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Limestone, pinl;Lxb. gray to p:d.c red .1nd pale yellmr!.sh 
browci micritic~ n0np0rous; lnterbeds aoderate red to 
grayish red shale. 
Shale, as above. 
L:tmer,Lonc, pinkish gray to pr:le red and pale yel lo<,;,ish 
brm,t1 1 micritic, nonporous; interbeds shale, as above. 
Shale, ;;,;.edium to dark gray with moderate red to grayish red 
shale; inte:rbed$ pale yellowish brmm micritic nor.porous 
limestone, tn:.ct'.! ostracods and annelid worm fragments. 
Shc1le and limestone, as above; shale becoming varicolored; 
trace pale yellowish brown fine to medium grain well 
rounded sandstone, well ce:.nented, poor porosity. 
Shale, dark gray to black, very lignit.ic; with varicolored 
shale, as above. 
Limestone~ pinkii:,h gr.:.y to pale yellowish brown, micritic, 
nonporous; interb,:;ds v2ricolored shale, 
Limestone, pinkish gray to light gray, micritic, nonporous. 
N.D.G.S. No. 4455 
Shell OH Co. No. 4lx-18 Governraent 
SW NE Section. 18, Township 143 North, Rt:"nge 101 West 
Billings County, North Dakota 
7540 - 7567 
7567 - 7670 
7670 - 7690 
7690 - 7710 
7710 - 7800 
7800 - 7820 
Siltstone, moderate reddish brown~ shaly. 
Dolomite, pale red to light red, rnicrocrystalline, earthy 
porosity; interbeds white to grayish o~ange pink and light 
red fine "to medium grained, .suba;;1gul.::..:c to well round,~d 
sandstone, poor to fair. porosity, scattered fragments with 
faint oil stainir~g; interbacis grayish red shale. 
Dolomite, as above, trace sandstone and shale, as above. 
Shale, medium to dark grey end grayish red; trace pinkish 
gray microcrystalline nonporous dolomite. 
Dolomite, gr,.;1yish pink to pale red, microcrystalline to 
very fi,,e crystalline~ arenaceous, nonporous; trace white 
to clear chert; interbe<ls grayish re.d shale and white to 
pinkish gray very fine grained dolomitic sandstone, poor 
porosity. 
Dolomite, pinkish gray to grayish orange pink, micro-
crystalline to very fine crystalline, arenaceous. poor 
porosity grades locally co fine grained dolomitic sandstone, 
fair porosity. 
7820 - 7860 
7860 - 7924 
7924 - 7960 
7960 - 8000 
8000 - 8030 
8030 8060 
8060 - 8080 
8080 ·- 8112 
8112 - 8130 
135 
Dolorrdte, grayish pink, microcrystaJ.line, loc_ally frag-
mcntnl cherty, no visible porosity to beds with good vuggy 
porosity; interbeds grayish red shale. 
Dolomite and sh:c:le, as above, with moderate pink to pale 
red dolomite. 
Limestone, pale red to pale yellowish brown, micritic, 
nonporous; interbeds moders . .::e :red to grayish, red shale. 
Limzstone, pale yellowish brown, trace pale red, micritici 
nonporous; interbeds shale, as above, with mecliura to dark 
gray shale; trace ostracods. 
Shale, medium to dark gray, ostracods; interbeds pale 
yelJ.01:,1ish brown to medium gray micritic, argil laceous, 
nonporous, limestone. 
Shale and limestone, as above, shale in part varicolored. 
Limestone, pale to dark yellowish brown, micritic, non-
porous; interbeds shale, as above. 
Shale, varicolored. 
Linc, stone, light: grny to pale yello.w:Lsh brown
1 
mi.critic, 
nonporous; interbeds light greenish gray sh.ale. 
N.D.G.S. No. ~642 
Amerada No. 1 USA Melvin Tr<1ct l 
SW N;·.J Section 30, Township ll;.0 North, Range 102 West 
Billings County, North Dakota 
7400 - 7t;l0 
7410 .. 7440 
7440 - 7495 
7495 - 7555 
7555 - 7610 
Siltstone, moderate reddish brown. 
Dolomite, pinki(3h gray to grayish red, microcryr;talline
1 
very finely arenaceous, no visible porosity; interbeds 
grayish red shale. 
Dolomite, piuk:Lsh gr~y to pl·tle yellowish brown and pale 
red, microcrystalline> locally fragrn:':nt:al, nonporous; 
interbeds pinkish gray to pale red fine to medium grainedt 
dolo;:nitic sandstone, poor to fair porosity, partially 
clay infilled. 
' 
Dolomite and sandstone, as above; intcrbeds pale red to 
pale reddish brown shale. 
Dolomite, pinkish gray, microcrystalline, locally frag-
mental, arenac~ous, no visible porosity; interbeds moderate 
orange pink to pale red calc8reous shale. 
7610 - 7625 
7625 - 7670 
76i0 - 7700 
7700 - 7715 
7715 - 7786 
7786 - 7815 
7815 - 78L~5 
7845 - 7860 
7860 - 7895 
7895 - 7915 
7915 - 7920 
7920 - 7970 
7970 - 7995 
7995 - 8010 
8010 - 8015 
8015 - 8020 
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Dolonite and shale, as above; trace white to grajish pink, 
fine grained, calcareous sandstone, poor porosity. 
Dolomite, pinkish gray to pRl,'! rf!d, microcrystnlline, 
loc3l anhyd:::itic, nonporous; :l.nterbecis moderate orange 
pink to pale red calcareous shale. 
Sandstone, grayish pink to grayish orange pink, very fine 
to fine grained~ subangula~. fair porosity, trace very 
light hydrocarbon stairdng, interbeds dolomite·, as above. 
Dolomite, palf! yellowish brown, fragment.al to microcrystal-
line, fair interf:r.agr;:enta1. and vuggy porosity. 
Dolomite, pinkish gray to pale reddish brown, microcrystal-
line, in part earthy, no visible effective porosity; inter-
beds pale reddish brown to pale red calcareous shale; trace 
fine to mediu.m crystalline shaly dolomite. 
Limestcne, pale yellowish brm,m, micritic, trace fossil 
fragments, nonporous; interbeds medium gray to grayish red 
shale. 
Limestone, and shale) as above, shale tecoming primarily 
grayiah red; trace ostracods. 
Shale, grayish red purple to grayish r0.d, and rnediur:1 to 
dark gray; trace limestone, as above. 
Limestone, pale to dark yell<H·r:.sh brown, micritic, 
locally ai~gillacec.us, ncnporous; interbeds medi.um to dark 
gray and trace dark reddish brown shale. 
Limestone and shale, as above, shale becoming lignitic; 
trace coal • 
., 
Shale, grayish. red; interbeds pinkish gn;.y fine to medium 
grained, calcareous sandstone, poor to fair porosity, 
scattered fragments with light oil stain. 
Liml',stone, med:tum g;:ay to pale yellowish brown micritlc, 
argillaceous in part, nonporous, trace ostracods; interbeds 
medium to dark gray and grayish red shale; trace vari-
colored shale. 
Limestone, a~ above; interb&ds medium to dark gray shale, 
in part carbonaceous. 
Sandstone, very light gray to pinkish gray, fine to medium 
grained, angular, poor to fair porosity. 
Shale, dark gray to black, c.;.rbor.aceous. 
Limestone, grayish pink to pale yellowish brown, micritic. 
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N.D.G.S. No. 516 
Western Natural Gas Co. No. l Traux Traer 
NW Sli Section 13, Tovmship 132 North, Range 102 West 
Bo~aan County> North Dakota 
6850 6860 
6860 - 6900 
6900 - 6960 
6960 - 6970 
6970 - 7000 
7000 - 7040 
701+0 - 7050 
7050 - 7060 
7060 - 7110 
7110 - 7150 
7150 - 7170 
7170 - 7210 
7210 - 7240 
7240 - 7280 
7280 - 7310 
Siltstone, moderate reddish brown, shaly, calcareous. 
Dolomite, pale reddish brown to noderate reddish orange, 
fine crystalline, trace intercrystalline por~sity~ nc 
hydrocarbon shows, locally anhydritic. 
Siltstone, p,'.lle reddish brown to moderate reddish brown, 
grades to silty shale, calcareous. 
Dolomite, pale red, very fine crystalline, nonporous, 
anhydride. 
Sandstone, psle red, very fiPe to fine grained, dolomitic, 
and locally slightly anhydritic, subangular to sub-
rounde<l, poor intergrarrnlar porosity, no hydrocarbon shmv,;; 
trace well rounded 1 pitted, coarse quartz sand graine. 
Sandstone, as above, locally greater than 5% coarse sand 
grains, fair porosi no hydrocarbon sbowe. 
Dolomite, pale red, very fine crystalline, no visible 
porosity. 
DolomitE:, as above, becoming fine 1. y arenaceous, nonpoi:ous, 
Sandstone, pale r~d to grayish pink, fine grained to 
medium grained, sligr.t:ly dolomitic, poor porot1ity, few 
pieces with trace oil stain. 
Dolomite, gr.syish orange pink to pale red, very fine 
crystalline, nunporous. 
Sandstone, pale red to pale yellowish brown, fine to 
medium ~rained, scattered trace coarse grains, subangular 
to well rounded, dolomitic and locally anhydritic, very 
poor porosity) no hycr.ocarbon shows. 
Dolomite, grayish orange pink to pale red, in part finely 
arenaceous, nonporo~s. 
Dolomite, as' above, becoming very ;:mhydritic; interbeds 
pale reddish brown to moderate reddish brm.m shale. 
Dolomite, dark yellowish brown) very fine crystalline, 
calcareous, argillcceous, nonporous, locally siliceous. 
Dolomite, as above, trRce pinkiah gray translucent chert. 
·,3, 0 7310 - I ,{ 
7340 - 7360 
7360 - 738D 
7380 - 7390 
7390 - 7410 
7410 • 7L~30 
7430 - 76,70 
7470 - 71+85 
7485 - 752.0 
7520 - 7560 
7560 - 7600 
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Dolorrdtc, grayish orange pink, very fine crystalline. 
poor intercry~talline porosity, no hydroc~rbo~ shows; 
iuterbeds dusky yellow green, subwaxy shale. 
Shale, pale red, calcareous, earthy te:~ture. 
Dolomite, pale yellowish bro,,·n, fine crystalline, poor 
intercrystalline porosity 1 no hydrocarbon shows. 
Limestone} pale yellowish brcvm> i:::i:i.critic, .locally 
ostracodal, nonporous. 
Limestone, as above, to brownish gray; int:erbeds dark 
gray, fissile shale. 
Limestone and Rhale) as abovei trace of pinkish gray 
anhydrite. 
Limest:)ne, mP-01.um dark gray 'CO b1~ownish gray! m:icritic> 
argillaceous, locally slishtly anhydritic, nonporous; 
trace dark gray calcareauc shale. 
LimeEtone, pale yellowish brown, micritic, ostracodol, 
nonporcus. 
Limerc:tcme, as above., in part brownish gray, scattered 
ostr<'lccd.£;; interbcds di:.rk gray, carbcnac20us~ shale, 
trc:ce ostracods. 
Shale, varicolored> prim;1rily pale reddif:\1 brawn, scattered 
free ostracods; trnce to interbeds linestone, as above. 
Limeotone, yellowish grRy, micritic, chalky texture, no 
visible poro ; interbeds greenish gray and grayish red 
(5 R 4/2) to grayish red purplB suowaxy shale . .. 
N.D.G.S. No. 1464 
J. R. Snowdc~ No. 1, M. A. Morrison 
SE SH Sec tier-" 34, 'fowflship 130 Ncn:h, Range 103 West 
Bowman County, North Dakota 
6520 - 6532 
6532 -
6545 5 
Siltstone, moderate reddish brown: slightly calcareous, 
shaly. 
Sandstone~ rrloder2te pink to moderate orange pink and pale 
red end locally pinkish gray, fine to very coarse grained 
suban;ular to well rounded, slightly dolomitic, fair to 
good poi-osity. 
Dolomite, moderate pink to light red and pale red, micro-
crystalline, nonporous; interbeds light red purple dolo-
n:i t i c shale • 
6555 - 6585 
6585 - 66GO 
6600 - 6610 
6610 - 6635 
6635 - 6640 
6640 - 6650 
6650 - 6665 
6665 - 6690 
6690 - 6720 
6720 - 6730 
6730 - 6750 
6750 - 6BOO 
6800 - 6835 
6835 - 6865 





pink:i.E;h gray to pz:d<:! yeJ.lowi<;h brown,· trace 
microcrystalline, locally a~)ydritic, non-
Anhydritct white to clenr, very fine to medium 
cryst.:,lline; h'itb dolomite, as above (abundant c:ivings 
in s;:imr:>les). 
Sandatone, greyish pink, very fine to fine ined, 
dolomite, fairly well cemented, poor poros·ity. 
Dolomite, grayish pink to pale red purple, very fine to 
microcrystalline, nonporous. 
Sandstone, as in 6600 - 6610. 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline, nofiporous, in part anbydritic. 
Sandstone, pinkish gray to 1::0dcrate pink, fine grained, 
dolomitic cement, poor porosity. 
Dolo~nite, pinkish gray to pale: red, microc.rystal line, 
nonporous; interbeds pinkish gray, fine to medium 
crystalline, vitreous anhydrite; trace white subtrnnslu-
cent chert. 
Dolosite, as above, slightly anhydritic; trace chert, 
as above. 
Sandstone, pinkish gray, fine grained, eubsngular, very 
dolomitic, poor porosity. 
Dolomite, grayish pink to pale red, microcrystalline to 
very fine crystalline, poor vuggy poros 
Dolor::ite, grayish pink to pale yellowish brown, trace pale 
red, m:i.r;rocryst<1lli.ne, nonporous, becoming more calcsreous 
near base of interval, very slight trace pale red purple 
shale. 
Limestone, grayish pink to pale yellowish brown, micritic, 
slightly fossiliferous, nonporous; trace dark gray shale. 
Limestone, ~ight brownish gr.sy to pale yellowish brown, 
trace medium gn':y, micritic, locally ostracodal, noriporous; 
interbeds medium to dark gray shale. 
Limestone, pinkish gray to pale yellowish brov.'11, micri tic, 
very slight trace ostracods, scattered brachiopod fragments, 
nonporous; trace gray shele, as above. 
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6890 - 6925 Limestone, pale ye!lowich bro~n 1 micritic, in part 
sl tly an.h.ydri tic~ nc,nporous; it1ter-bcds g1:eeni.sh gray 
calcareous s11al e. 
N.D.G.S. 3261 
continental No. 15-1 Federal 
NW NE Saction 15, Township 129 North, Range 106 East 
Bowman. Cc 1.mty, North Dakota 
5860 - 5885 
5885 - 5930 
5930 - 5950 
5950 - 5960 
5960 - 5980 
5980 - 603Ci 
6030 - 60[:S 
6085 - 6130 
6130 - 61.50 
6150 - 6240 
6240 - 6250 
N.D.G. S. 41.{i.3 
Shale, pale reddish brown, silty, calcareous. 
Anhydrite, pinkish gray to rnojerate orange pink, micro-
cryst:?J.li.1113; inte·cteds pale re:d to moderate red shalt±; 
scattered well rounded. frosted quartz sand grains. 
Dolomi. te, moderate pink to light red, microcrystal.line, 
ncnporcns; intcrhc.ds shale, as above, and fine to medium 
grained anhydritic quartz sandstone, poor porosity, no 
hydroc:;:;r.bon shows, 
Dolomite, as above; interb,,ds grayish pink, earthy 
anhydrite. 
Dolomite, as above; interbeds pale reddish brown shale. 
Dolc,;::ite> p.:le yc,11ovish h::-oi--:1 to pinkish gray, micro-
crystalline, nonporous; tr3ce.to inte~bcds shale and 
dolomite, as above; r;light tr<',Cc cler.;r to pir1kish gray 
and sh pink, very f[nc grEinc<l, dolomitic sandstone, 
in pa t't wel 1 cen:E,ntL?d. 
Dolomite and shale, pale reddish brown; trace pinkish gray 
translucent chert . 
., 
Dolontite, moden~tc pink to li red. microcrystalline, 
nonpo:wus; interbeds p.c;.le reddish brown, calcareous shale. 
Limet'!tone, pit1ki.sh gray to g1:ayish orange pink$ micritic, 
slight:ly fragir.ental, nc11porous ... 
Shah·J moder.r;;te red to pale n~ddish brcn,'n> abundant 
hematite nodules; trace li.me!:;tone, as above. 
Sandt:.tone,, pale reddish brown, fine grained calcareous. 
Hodges No. 1 Hestikin 
NE NE Section 15, TNmship 130 North, Range 104 West 
Bow111an Cou,1ty, North Dakota 
6650 - G6B5 Sh.:1lc, moderate red, slightly calcareousi silty. 
6685 -
6690 - 6730 
6730 - 67l/:, 
6745 - 6780 
6780 - 6800 
6800 - 6820 
6820 - 68L:,0 
6840 - 68£<0 
6880 - 6910 
6910 - 693Q 
6930 - 6935 
6935 - 69{~0 
6940 - 69SO 
6980 - 7030 
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sh pink, fi~~ cry~talline, dolo~itic. 
grayish pink to pale red. v~ry fine grained, 
ly dolcmitic and anhydritic, poor porosity, no 
rbon shows; interbecls pale yellow:Lsh brow""ic to 
pale red microcrystallinc to \1e.-y finr:: crystallirie 
dolomite, no visible porosi no hydrocarbon shc~1a. 
Dolomite, as above, nonporous. 
Dolomite, ns abovE>; locally slightly anhydritic, interbeds 
fine grained, poorly cemented quartz sandstone, poor to 
fair porosity, no hydrocarb8n shows. 
Dolomite, grayish pink, microcrystalline, cherty, non-
poroua. 
Dolcra:i.te; grayish pink to pale microcrystal linH to 
very fine crystalline, in part very fi~ely arenaceous, 
scattered mediu~ to coarse, well rounded quartz sand 
grains, no visible porosity; interbeds grayish red to 
very dark gray shale. 
Dolomite, as above, with thin interbcds grayish pink to 
m;:,deraU.> fine grained tone, poor to fa::., 
poros:i.ty 1 scatte1:cd trace !.i stain 1 poor fluorescence 
and cut .. 
Dolomite, pale microcrystalline to very fine 
crystalline, no vi~ible porosity; intcrbeds pale reddish 
brm;n, calcareous shale; trace h pink, ch2lky textured 
anhydrite. 
Lithology as above, shale more abundant. 
Dolomitei pale red to pale yellowish brown, microcrystal-
line, nonporous; interbeds pinkish gray, very fine 
grained sandstone, poor porusi , no hydrocarbon shows. 
Shale, light red to moderate reddis~ orange, calcareous, 
chalky tex~ure. 
Anhydrite, white, earthy textured. 
Dolomite, piinkish gray to pale yellowish brow'n, micro-
crystal! in~> nonporous; interbeds light red to moderate 
red shale. 
Lim8st:one, pale yellowish brown to light brownish gray) 
micritic, frngnental, nonporous; interbeds medium to 
dark gray shale. 
7030 - 7060 
7060 - 7120 
7120 - 7141+ 
7144 7150 
142 
Lirn€!storte, pinkis'f:1 gJ:A;y to gra:.rish or;:~_nge pi!.1k., rai.~rit:tc, 
locally sligh.tly fragn-:ent::l, lFmporouH; interbeds dr:rk 
gray and locally pale reddish brown to i.ra.:i:-icolored shale. 
j 
Limestone, pinkish gray, micritic, slightl.y fossiliferous, 
nonporous; interbeds shale, as above. 
Shale; varicolored. 
Sandstone, grayish pink to pale red, ye·ry fine grained, 
pcorly cemented, poor to fzir porosity, no hydrocarbon 
shows. 
N.D.G.S. No. 4545 
Pel-Tex Petroleum No. l Kennedy 
Ni.J NW Section 17 ~ Townshi.p 130 North, Range 100 West 
Bowman Countyt North Dakota 
6450 - 6460 
6460 - 6520 
6520 - 6540 
6540 - 6590 
6590 - 6640 
6640 - 6670 
6670 - 6745 
6745 - 6760 
6760 - 6810 
Siltstone, pale reddish brown to moder~te reddish brown, 
slightly calcareous. 
Dolomite, pale red to moderate oniuge pink, microcrystal-
line to very fine crysti::llin,~. nonporous to poor porcsi.ty, 
locally very cherty, pinkish gray, opaque. 
Sandstone, grayish pink to pale red, fine grained, slightly 
to very dolomitic, poor porosity. 
Dolomite, grayish pink to e red purple, very fine 
crystalline, in part sligl,tly ar~naceo;;s, loc£11y with 
poor to fair porosity. 
Dolomite~ as above, tr.:1ce to interheds pinkish gt·r.y, fine 
grr,:.ined, dolomitic sandstone, poor porosity • ... 
Dolomite, greyish pink to pale red purple, very fine 
crystalline, arenaceous, grades to pinkish gray. fine 
grained dolocitic sandstone, poor po=osity. 
Dolonite, pinkish gray to pale yellowish brown micro-
crystalline to very fin~ crystalline, scattered poor 
porosity, locally becoming anhydritic, dense; trace 
sandstone, .'.H, ,'.tbove. 
Anhydrite', white to light gray, mottled in p:1rt, micro-
crystalline to very fine crystalline. 
Dolomite, grayish pink to pale yello~ish brown> micro-
crystalline to very fine crystalline> poor porosity 
locally developed; interbeds very dark gray argillaceous 
dolomite, nonporous; trace white, subcranslucent chert. 
6810 - 6880 
6880 ~ 6900 
6900 - 6940 
6940 - 6970 
6970 - 7000 
7000 - 7035 
7035 - 7053 
7053 - 7070 
143 
DoloCTite, pale yellowish trown, microcrystsllinc, dense, 
nonporous; intcrb'?ds n"!d purple to grayish red shale. 
Dolomite; as ~bnve, in part 
crystalline, poor porosity. 






br,::iwn, mi.critic, dolomitic, 
micrccrystalline, dense, 
Limestone, pinkish gray t> pala yellowlsh brown and 
grayi~h brown~ micri::ic, locaUy with fragrrents of 
ostrRcods, nonporous; interbed~ dark gray, argillaceous, 
micritic limectone, nonporous, gradational to calcareous 
shale. 
Lithology as above, increased argillaceous limestone 
and calcareous shale, scattered free oEtracods. 
Limestone} as above; interbads grayish orange to moderate 
yellowish brown: medium gray e.nd greenish gray shale. 
Limestone, pinkish gray, micritie, nonporous; interbeds 
greenish gray to pale olive subwaxy shale. 
Sandstone, pale red to pinkish gr~y. fine grained 
calcareo.is, subangular to subround2d, poor porosity. 
N.D.G.S. No. 4577 
Golden Eaglz Ref - Hu1.tex No. 1 Holecek 
NE NE Section 17, ·;:-oimshir, 129 2fortb~ Range 104 W2,:;t 
Bowman County,, Nor:.:h Dakota 
6400 - 6410 
6410 - 6430 
6430 - 6475 
6475 - 6545 
6545 - 6600 
Shale> pale to mode.rate reddish bro!,m, silty. 
Dolomite, grayish pink to psle red, micrccrystalline, 
nonporous. 
Dolomite, as above; interbeds pale reddish brown fine 
grained dolomitic snnds~one, in p~rt shaly, poor to 
loculJ.y fair porosity t no hydroc.art:on. shows. 
Sandstone, pale reddish btowni very fine grained, silty, 
in pare with shaly interbeds, pcor to fair porosity, no 
hydrocarbon' shows; trace grayish pink microcrystalline. 
nonporous dolomite. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonpo:rot.is; 5.nterbeds moderate reddish brovn silty shale; 
interbeds vt=ry fine gra:L,1ed grayish pink dolomitic s~md-
stone, poor to fair porosity. 
6600 - 6G60 
6660 - 6 720 
6720 - 6773 
6773 - 6805 
6805 - 6820 
6820 - 6870 
6870 - 6900 
6900 - 69£,0 
6940 - 6950 
6950 - 6970 
1,.4 
Shale) pale to moderate r':.':dd:.ish 'brown, silty; inted,eds 
dolomite and ::.12.ndstone~ as 'abova; sc::tterc<l inte::rbcds 
pale yellowish brow;1 nonpori,us) micritic limt!Stone. 
Dolomiter pale red, microcrystnlline to very fine crystal-
line, nonporous; scattered interbeds vary fine 3rained, 
silty, dolomitic and anhydr:..tic sa1,dstoae, very poor 
porosity, scattered interbeds shale, es above. 
Dolomite and shale interbeddcd, as above. 
Shala. medium to dark grny; int0rbeds pale yellowish 
brovm, micriti.c) locally fossiliferous.i sJ.ightly dolomitic, 
nonp::>rcus, limestone. 
Limestone, as above; in part with interbeds pal~ yellowish 
brown, fine crystalline dolomite, poor porosity. 
Limestonet as above, in part ostracodal, nonporons; inter-
beds moderate reddish orange to pale red calcareous, 
earthy shale. 
Lithology as above~ limestone dominent. 
Shale, pale to m::iderate reddish brm·m; interbeds e 
yellowish brown to gray:i.,;h micritic, nor,porous 
lim~stone. 
Shale, rr.ediurn to dark gnry, carbonaceous, sp!.i:ntery. 
Sandstone, pinki1,h gray to pale reddish brown, very fine 
grained, calcareousi poor porosity. 
N.D.G.S. No. 4654 
InternationEtl Nu.clear eorp. 
No. 1-61 Tohn H. 8usu and othE:rs 
SW NE S:::c tion 30 l Tc~·mship 130 Korth 1 Range 102 West 
Bowman County, North Dakota 
6400 6410 
6410 - 6420 
6420 · - 64-50 
6450 - 64 70 
Silts moderate reddid1 brmm, calcareous. 
Sandstone, moderate reddish brmm, very fine grained, 
occasional fine, well rounded ; dolomitic, :i.n part 
anhydritic,, poor pcrosity, no hydrocal..·bon show. 
Sandstone, pale red, very fine to fine grain~d, subangular, 
very slightly calcareous, pocr t:o fair porosity, no 
hydrocarbon shows. 
Sandstone> pale red, to pinkis~ gray, very fine to fine 
grained, poor to fair sort subangnlar co sub:rounded in 
pr,rt anhJ<lritic, poor poc.::sit:y, r,o hy<lrc,carbm-. shows; trace 
grayish orange pink chert. 
6470 - 61+85 
6495 - 6520 
6520 - 651,0 
6540 - 6565 
6565 - 6570 
6570 - 6580 
6580 - 6595 
6595 - 6650 
6650 - 6655 
6655 - 6690 
6690 - 6700 
6700 - 6710 
6710 - 6740 
67l{.Q - 6770 
,6770 - 6800 
6800 - 6S20 
ll:5 
Dolomite, grayish red, picrccrystallinc, dense. 
Sandstone as in 6450-6470, occasional well rounded, 
mediurn quartz greLns. 
Dolrn:::i:i.te) pale red, rn.icrccrystall -f.ne, calcareous, locally 
siliceous, nonporous. 
Samples are entirely caving.:'. 
Dol01r1it.':!, pale red to pinkish gr.ny, microcrystalline, 
calcareous, in part very fi~ely arenaceous, nonporous. 
Dolomite, as above, with interbeds pinkish gray, fir .. ~ 
grained sub&ngular sandstone, fair porosity) no show of 
hydJ'.'ocarbons. 
Dolomite, light brownish grny, micl'.ocrystalline: celcareou::;, 
dense; trace dusky ~ed dol0uitic~ blocky shale. 
Sandstone, pinkish gray, very fine to fine grained, poor 
to fair porosity, no hydroce.rbon shows:, with clolcmi.t~ and 
shale, as above. 
Do lcir;Ii t!3, pale yell o-wish bro,m> locally matt led rJ.ic ro-
e lline, dense; trace white and pale yell0~iEh brown 
chert; trace psle yellowiah brogn anhydrite 6630-6G~O. 
Samdstcne, p:1.nkish grey, ve r:y fine grsnin~d, subrom;.(!ed, 
very dolomit:'Lc, nor;poroui::. 
Dolomites pale yellowish b~own to pal~ red, microc 1-
line, nonporous, trace pale yellowish brown chert 6680-
6685, 
., 
Dolov1 te 1 as above, with tr.::1ce white earthy tcxt1Jred 
anbydri.te. 
Dolomite, pale yellowish browc, microcrystalline to very 
fine crystalline, calcareous, locally slightly anhydritic, 
11.<.)nporous. 
Limest::mei light to medi.um gray, micri.ti.c, earthy, slightly 
fossilif~rousf argillac~ous 1 nonporous; interbeddad with 
dark gray 1 calc&rcous, a2tracodal shale 6760-6770. 
Lim2stonc, medium to dark g1·,1y and pale yellowish brown, 
micritic to micritic ostracodal, argiJlaceous, nonporous, 
interbEddcd with shale, as above. 
Limestone, pale yellowish brown, rnicritic, nonporous. 
6820 .. 6H30 
6830 - 6D. 70 
6870 - 6880 
6880 - 6920 
6920 - 6960 
6960 .. 6990 
6990 - 7020 
7020 - 7070 
7070 - 7030 
7080 7110 
7110 - 7150 
7150 - 7200 
146 
No satnple. 
Limestone as in 6f;C0-68:!0, grading to m~dium light gray 
and li gray skeletal micritic and micritic ostracodal 
micrit:i.c skolet,il limestone, nonporous; interbeds dark 
gray, in part carbcn:~ceou~ t,ha.le with 'trace lignite. 
No sample. 
L.imec;t:nne, pale yellowish brown to bro\mish gray, micr-itic 
to micritic ostn:,::odal, nouµorous; intc.rbeds shale, as 
above.. 
Limestone, yellowish gray, micritic, nonporous; inter-
bc:ddcd -with grnyish gre1:;n sh..J.le; abun1.lr,.11.t n.onfos-siliferous 
limestones as above, with shale as in 6830-6870. 
Shale, greenish gray, calcareous, with pale yellowish 
brown, micritic limestone and medium dark gray to dark 
gray shale. 
Li~estone, pinki£h gray, micritic in part with fine to 
n1editu~ c~rbonate l itl1oc lasts 1 nonporcus; i11terbedded ivith 
greenish g=ay calear~ou~ shale. 
J .. in1estone, medli1-r£t gray to rnedi.t1m light gray, micritic., 
argillaceous, nonporous with medium dark gray to dark gray, 
very calcareous shale; trace limestone and shales as above. 
No sample. 
Li~estone and shale as in 7020-7070; trace ostracods 
7160·· 7190. 
Limestone, pale yellowish brown, micritic, nonporous; 
interb~da greenish gray, calcareous shale. 
Sandstone, pinkish gray, fine grained, well sorced 1 
slightly calcareous, poor porosity, no hydrocarbon shows. 
N.D.G.S. No. 4669 
Amerada Hess Corp. 
No • 1 - 6 2 ?-".' il 1 er 
SW NE Section 21> Township 131 North, Range 104 West 
Bowman Cc:,unty, North Dakota• 
6750 - 6760 
6760 - 6795 
Siltstone, pale reddish bonm, in part slightly calcareous. 
Sandstone, grayish orange pink., very Hne grained, slightly 
calcareous, poor porosity 1 no hydrocarbon shows; samples 
70% to 80% siltBtone, as above, interpreted to be cavings. 
6795 - 6315 
6815 - 6840 
6840 - 6870 
6870 - 6880 
6880 - 6900 
6900 - 6950 
6950 ,... 6970 
6970 .. 6990 
6990 - 7050 
7050 - 7065 
7065 - 7070 
7070 7075 
7075 - 7085 
7085 - 7105 
7105 - 7145 
7145 - 7175 
7175 - 7190 
147 
Dolomite, pele red to pcte yellowish brown, micrccrystal-
line, dense; trace grayish red purple sh~ly, ~lightly 
pyritic dolo~ite, microcrystalline 1 ear ; trace white 
chert . 
.S;indstone c..,. :i.n 6760-6795 wich im:.~:cbedded do1omi.te, as 
abo·ve. 
Dolomite, pale yellowish brown to ?aie red and sh 
orange pink, microcrystclline, nonporous; very slight 
trace very coarse hematite stained, clear querc~ 
tt.t.bt.:!dra. 
lfo sample. 
Dolomite> as above; trace white translucent chert; very 
sl:i.ght trace grayish orani::e pink very ftne rr,,:Lned sand-
stone, sl tly calcareous, poor porosity, no hydrocarbon 
show. 
Dolomite, grayish orange pinK to pale red, microcrystal-
line, dense; very sl trace s~ndstone, as above. 
Dol.omitc, us above; white cp;:;que chert common, trace 
sandstone, as in 6880-6908. 
Trip e.a; 100% 
Dolomitc 1 grayish orang~ pink to pale red, ~icrccrystsl-
1 inc: nonporocs; t r..sce p,J le re.ddi.sh brown s~1,~ le. 
Dolomite, cs above 1 with trace pale yelloNish brown to 
m2di.uri1 grays micritic: limestone, nonporous. 
Shale) light brown, blocky . 
., 
Limestone, as in 7050-7065, loc2lly dark gray, ostracodal 
in part; trace dark gray calcareou~ shale. 
Limestone. as above, locally ostracodal skeletal micritic, 
nonporous. 
Lim.:::stone, as above, interbed<led with dark gray shale. 
Lin:estone, pale yellot,ish brmm to pinkish gray, micritic 
to micri ti•c ostracod sk;::letal, nonporous; trace dark gray 
calcareous shale. 
Limestone, as &hove, with dark gray, dusky re~ grayish 
green and grayish olive, in part subwaxy shale. 
Shale, as acove. 
7100 - 721S 
7215 - 7230 
7230 - 7245 
7245 - 7250 
7250 - 7275 
148 
Shale, m~aLum grDy to dark gray a~d browrish gray and 
grayish grean; intcrbeds limestone as in 7145-7175. 
Shale, pale reddish orown, c~lcar~ous, abunJanc shale 
and limestone as in 7190-7215. 
Dolomite, pinkish gr,:;;y, :dcrccrystalline, ·-:.'.llcs.re.ous, 
dense, grad~s to dolo~itic limestone; _interbeds medium 
gray to dark and greenish gray shale. 
Siltstone, moder:n:c reddish bro~·,·~, slightly c&lcareous. 
Sandstone, grayish orange pink to pa red, fine to very 
fine ned, slightly calcareous, poor to fair porosity, 
no hydrocarbcn shows. 
N.D.G,S. No. 2323 
Calvert Drilling Inc.-Sun Oil Ca. No. 1 J. Merueki~ 
NE NH Si~ction 23; Township 160 North, Range 94 lfost 
County, North Dakota 
cav:tngs throughout interv.;iL 
6450 - 6490 
6t,90 - 6520 
6520 - 6550 
6550 .. 6630 
6630 - 5700 
6700 ., 6 740 
Siltstone~ moderate reddish orange to pale.reddish 
bi:cHn, arenace1.,us> slightly calca:;:eous, nonporous to 
fair porosity. 
Li1;1ectone, gray to pale yel lowidt brown, 
micritic, nonporous. 
L:i.:.nestone, as above; interheds medium to dark gray she.le, 
trace grayish red shale. 
Shale, medium to dark grsy, grayish red, and trace 
moderate red shale; interbeds pinkish gray to pale red 
and pale yellowish brown, micritic limestone, as above. 
Shale, as abovef trace varicolored shale, trace lime-
stone, as above. 
Lim~stone, pinkish gray to pale red and pale yellowish 
brown, micritic, nor,po:cous; interbeds grayish green to 
med:Lum gray and grayiBh red shale. 
N.D.G.S. No. 2684 
I. .J. Wilhite. 2 Ida Piz;:1.ey 
SE NW Scct:!.on Township 160 North.$ Itan.r,e 93 West: 
Burke. County, North Dakota 
6450 6473 
6473 - 65t+S 
6545 - 6610 
6610 - 6640 
Siltstone, moderate reddish brow~, to pale reddish brown, 
areraceous, c!lcareous, poor porosi 
Sh8le$ grayiifb. red to medium gn'~Y; t:roce pale yellowish 
brown, micritic limestone, nonporous. 
Sandstone, sh red, fine to medium and locally coarse 
grnined> r to well rounded; shaly, poor to fair 
porosity; intorbeds grayish red shale. 
Limestone, pale yellowish brown, micritic, earthy in part 






N,D.G.S. No. 2748 
No. l Melvin Gilbertson 
SW SE Scctio~ 7, Township 161 Ncrth, Range 94 WeAt 
Burke County,, North Dakota 
6f:ft.O - 6460 
6460 - 64.85 
6435 - 6490 
6t~90 - 6500 
6500 - 6530 
Sandstcn0! pale reddi3h bro;,1n, very fine grsined, silty 
calcareous, shaly, poor porosity. 
Shale, varicolored., trat;e finr, to mediu.'11. grained clear 
to pale yellowish brown sandstone, unconsolidated, 
assumed fair porosity. 
Sandstone, fir,e to medium grained, unconsolidated, as 
above. 
ShalA, varicolored. 
Limestone, pale red; to pale yallowish brown, micritic, 
argi.llacem:s, nonporou:s; interbe<ls grayish red to light 
greenish gray shale. 
N.D.G.S. No. 3366 
Pan American Petroleum Corporation 
No. 1 Willi~m R. Smith 
SE NW Set:t:ion 30, I\:r;,msh:i.p 161 North, Range 91 W~st 
Bu:cke County, North Dakota 
6280 - 6330 
6330 6350 
6350 - 6370 
6370 - 6380 
6380 - 6420 
N.D.G.S. l1162 
No samples. 
Shale, dark gray to cc~1ium ,brk ::rr,3.y and grayish green. 
Dolomite, pale re<l, microcrysL.2.lline, no visible porosity. 
Dolomite, as above, with interbeds pale reddish brown 
very e.:1rthy lim~stone. 
Shale, dusky re~with interbeds nale reddish brown silt-
stone and pale red very fine grained, slightly calcareous 
sandstone. 
Pel-Tex Conoco No. l Edwards 
SE SE Sectior1 26, !o\,.1t1shJ.p 160 1-Jorth, Range 92 t·lG.st 
Burke Cot:nty, North Dakot~ 
6430 - 64 70 
6470 - 6495 
Sandstone, pale brownish red to pale reddish orange, 
fine to medium grained, silty, slightly calcareous, poor 
to locally fair porosity. 
' L··~ ..... ·.·.·· .... ' ,, 
Shale!, medium gray to grayish red, trace pale yellowish 
brown, micritic, nonporous li~estone. 
11111 
6495 - 6530 
6530 .... 6555 
6555 - 6580 
151 
Sandstone, gr;qL;h red to dusky red, f:Lne to medium 
local coarse grai~ed, sutt~V!lar to subrounded, in 
part w2ll rounded, calcarcou~ locally, shaly, bematitic 
poor to fair porosity. 
Shale~ medinm to dark gray .,,nd gree.nish.2,r::iy; trace 
rnedirnrr gray t:o pale yellowish brown, micritic limestone, 
no visible porosity. 
Limestone, pale yellowish brm-m to pale red? micritic, 
earthy textured in part; interbeds greenish gray to 
medium gray shale. 
N.D.G.S. No. 4433 
Union 
NE SE Sect::i.on 
of Californi2 No. 1 Dave Linburg 
Township 159 J:lorth, Ranie 91 West 
Burke County, North Dakota 
6420 - 6Lf60 Siltstone, pale reddish bn:.iwn; scattered fine subrounded. 
6460 - 6!+90 
6490 - 6550 
6550 - 6600 
Sandstone> pale reddish brown to light brownish gray 1 
very fine to fine grained, silty, generally poorly 
sorted. subanguler to subrcunded 1 scattered medium, 
moderately well rounded qucr~z sand grains, in part very 
calc&reous, poor to fair p0rosity 1 no hydrocarbon shows. 
Shale, olive gray to greenist gray and medium gray, 
loca.lly subm1xy, 
Shale, greenish gray, subwaxy, interbeds light brownish 
gray, micritic limestone, dense, abundant shal~as above, 
considered cavings. 
152 
N. D. G . S . No • 19 
c<..,r,tin::1 ,~ Oi~ Co. Strnt Test G-18 
SW S\·J Sec t:1.on b, To·.,.;nsl1ip lL!.O b:6rtl1, 
Burlei County, North Dakota 
77 West 
3600 - 3[110 
3610 - 3640 
3640 - 3670 
3670 - }690 
3690 - 3710 
3710 3730 
3730 - 3775 
3775 - 3800 
3800 - 380S 
3808 - 3Hl5 
3815 - 32-25 
3825 - 38.LiO 
3840 - 3850 
3850 - 3860 
3860 - 3870 
Siltstone, pale reddish brovn, slightly calcareous. 
A~hydrite, white to pinkish gray, fine ~rystalline, dense. 
Shale, moder::;.te reddish brown and medium to dark gray. 
Dolomite, pale yellm-Ji.sh brow11, microcrystalline, calcar-
eous. nonporous. 
Cored - no usable samples. 
Limestone, pala red, micritic, argillaceous and pinkish 
gray to pale y2llo,.;i3h brown, micritic to fragmental 
micritic limestone, slightly fossiliferous in part, 
nonporous. 
Shale, medium to dark gray and dark reddish brown and 
moderate yellowish brown; trace dark gray, argillcceous, 
f{; nsilife1:ouG mic ri tic l lm.es tone, nonporous. 
Sanc'stone~ pa!.e yellowish brown. to moderate yellowish 
hr.own~ very fin•:o to fine gxained, ,1.,,ry calca1:eous, poor 
porosity, no hydrocarbon shows. 
Shale. as in 3730-3775; with pale reddish brown, shaly) 
fine grained, sandstone, nonporous. 
Cored - no samples available. 
No samples ., 
Si-;.,de, dark grz.y to black, ligniti.c with disse,11inated 
finf, send gndns; trace pale yellowish brown fine 
grained calca~eous sandstone, lignitic, poor porosity, 
no hydiocarbon shows. 
Shale, medium gray to <fark gray. 
Sh:::le> grayish red, trace disseroinatC:d fine sand 
grains, trace w\1ite to pirikish gray microcrystalline 
anhydrite, dolomitic, dense. 







N,D.G,S, No. 145 
· -1 0·1 C- - ~u~- Oi 1 Co. No. 1 14cCay 
North, Range 76 West 
Cont1.1:1cnt:-:1. . ...;1.. ·u. l . ""' ..... 
NW NW Section 32 1 To~~~hip 137 
Burleigi1 Cou!: !'-!orth D:!kota 
:HL;O - 3150 
3150 - 3175 
3175 - 32JS 
3235 - 3245 
3245 - 3255 
3255 - 32£0 
3260 - 3270 
3270 - 3285 
3285 - 3290 
3290 - 3310 
3310 - 3325 
3325 - 3335 
3335 - 3360 
3360 - 3385 
3385 - 3445 
3445 - 3{~70 
Limestone, pinkish gray to psle red, micr1t!c, nonporcus; 
intc:rbi~Cl-; mediun1 gray to greer1:Lsl1 gray calcareol1S shalt~. 
Shale, pale brown; interbeds clenr 1 medium to very co~rse 
subar1gu1 a r to s1.1brounded, uncc:rnen ted free. cpJa rtz grains, 
interoreted good porosity, no hydrocarbon shows. 
Sr.ale, pale reddish brc;;n.: i:iterbeds whitr.: to clear) 
micrcc-cystalline to fine cryst lline anhydrite. 
Sandst:c:r.e, clear to pinkish gr.sy~ very H.r,1:: to medium 
grained, uncementod subangul~r to rounded grains, inter-
pretc:d gcod. porosi J no 'hycro8arbcn sh.o·ws. 
Sand~toni:~* pinkich grl'\y, very fine grzined" very dolomiti,;, 
no visible porosity. 
Dolomit~. pale red, microcryst2lline, slightly silty, non-
porouc. 
Sandstone, clear, very fine to very coarse grained, 
uncernmn:ed angula1: Lo subromi.ded free g:r.s.1.ns, i .. 1terpr.:.:ted 
good porosity, nr.l hycirocarbon GhOW$. 
Dolomi'.:e 1 pale red. to pale yel.l01dsh brm,m, microcrystal-
line~ calcareous, in part arenaceous, nonporous. 
Shale, greyish red dolomitic; interbeds grayish red, argil-
laccousf calc;:;reon.s, microcry,;t;:.,.lline, dolomite, nonporous. 
Sandstone<, as in 32.60-3270; interbeds dolomite, as above. 
Shale, moderate rc,ddish bro\,n with abunc.'.:mt medium to 
dark grRy shale (sampl~s fro~ interval may be entirely 
C."ii..ring;;,). 
Shale, 3S above; trace medium gray, microcrystalline, 
calcar~ous, nonporous, dolomite. 
Shale, Rs above; tr.:1ce: pele yellm,;,ish brown, fir;c crystal-
line, nonporous dolomite. 
Shale, varicolor;;;d, grayish hues are most prevalent. 
Shale, varicolo:re.d, moderat.i r,!ddi1::h brown shale repre-
sents primsry lithology. 
Slu,le; varicolon~d~ scetter,.d. slight trace lignite. 
3470 - 3485 
3485 - 3510 
3510 - 3520 
154 
Shale, as above; sl tr~ce very fine graiced subangular 
Shnle, medium to d~rl: gray; t:! ;:,ce v;;;ricclored shale, as 
above; trace very fine sand gi..,tins, as above. 
Lime,H:one'., pinkish gray~ fragment:al, nonporous. 
N,D.G,S. No. 151 
Hunt OH C:1, No. l E,mna Kleven 
SW SW Secticn 18, Tom11;hip 140 North, Rr:mge 80 West 
Burleigh County, North Dakota· 
3950 - 3970 
3970 - 4000 
,~ooo - 4010 
4010 - /-,040 
4040 - 4070 
4070 - .4-090 
4090 - 4120 
4120 - 4130 
4130 - 4180 
4180 - 4210 
4210 - 4230 
4230 - 4305 
4305 - 4310 
Shale, moderate reddish brown, waxy. 
No samp 1 e. 
Shale, as in 3950-3970. 
Siltstcnc, moderfH:0 reddish orange, calca;-~eous) in part 
arenace:ot.:s; trace shale, as abo"',Je. 
Dolo"'i:;e, pale reds mi.crocrystalliae, silty, nonporous; 
trace pale red, very fine to fine grained, subangular, 
slighJ:ly ca.lcarect1.s senclstonJJ, poo.r ?Orosi t:,t"', no hydrocar-
bon shm,;:;; interbe<ls r.10chirate reddish brown shale. 
Dolooite, pinkish grey to p~lo redi microcrystalline, non-
poronH: in part enrth:,,. 
Snndstone, modernte orange pink, very fine grained, .e.ngular 
to subang,'.l::trj sli.ghtly calcarc;ous) fair to good porosity, 
no hydrocarbon sh.ov;s. 
Anb.ydr:i..te, clear to p,s.le rad, fine cryst,1lline. 
Sandstone, pinkish gray to r~derate reddish orange. very 
fine to fine groined, subnns~l~r, slightly calcareous, 
fair porc-,sity> no hyd:rocarbcn shews; interbeds mcder11te 
reddish b1'own shale. 
Shale, vs.d.colored. 
Dolomite, pi~kish gray to p3le red purple, microcrystalline, 
arenaceous, nonporous. 
Shale, med~lm gray to black. in part carbonaceous; interbeds 
light grny tu pinkish gray, microcrystalline, nonporous, 
argillaceous dolomite. 
Dolomite, pole yellowish brown, microcryst:alline, nonporous. 
4310 - L~330 
4330 - 4360 
4360 - /+380 
4380 - 44'.W 
4430 - 44.40 
444.0 - 4510 
4510 - 45',0 
4540 - t+55C 
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' 
Limestone, pinkish gr~y$ micritic, slightly fragm~ntal, 
11onpo rottH. 
Shale, vnricolorod. 
Limestone, pinkish gray, frcigr:iental t,:"l micr:i.tic, ncmporou!':. 
Shale, varicolored, 
Sands pale red 1 fine grained, slightly calcareous 1 
poor porosity, no hydrocarbon shows. 
Shale, varicolored; slight trace sandstone, as above. 
Siltstone, moderate reddish orange, calcareous. 
Limestone, pale yellowish brown> micritic to fragmental, 
in part earthy. 
N.D.G.S. No. 155 
Cont i.1en ta 1 O:U Company No. l Dronen 
NE NE Section 9, Town sh 140 !forth, Range 75 We:,t 
Burl County, North Dakota 
3260 - 3270 
3270 - 3220 
3280 - 3235 
3285 - 329 5 
3295 3320 
3320 - 3335 
3335 -
3375 - 3395 
3395 - 34 
ShalC::, moderate red::ii.sh br0t:'1.1 and greenish gray. 
Limestone, pale yellowish brown~ micritic to micrftic frag-
mental, in part pyricic, loc~l very finely arenaceous 
grading to very calcareous, fi.ne grained sandstone, no 
visible porosity or hydrocarbon shows. 
Anhydrite, clear to pinkish gray, microcrystalline, 
do lord tic. 
Shale> meoo.um to dark gray. 
Shale, varicolored, modera.t(~ yellowi.sh hrown to pale red 
and grayish red and greenish gray, plus medium to dark gray. 
Shale, as above, with trace to interbeds greenish gray, 
calcareous, micaceoua siltstone. 
Shale, moderate reddish bro~,:n to grayu.m 
very coarse, rounded> pitted, quartz 
in shale with'shale, as above. 
red, occas:i.onal 
grains embedd,2.d 
SandstorH.! 1 pinkish gr,3.y, very fine grained, very caicareous, 
poor porosicy, no hydrocarbon shows; abundant varicolored 
shale, as in 3295-3320. 
Shale, v~ricolored with trace to 10% pale red to pale 
yellowish brown, slightly r1cene,ceous, very fine to fine 
crystalline calcareous dolornice, grades to calcareous 
siltstone. 
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~ I • (' J/+15 - y+!+ i 
non po !:"ous. 
N:n.G.S. No. 174 
contJ.1,<':cr·;t:a 1. N,:,. l I:•.:cme.land 
NW r-E~ S.?:ct1on 3 1 l!+O Nortl:-1.~ Range 77 \~iest 
Burleigh County, North Dakota 
3595 - ]6l0 
3610 
r"l./-1. r-: 
,,,.. ..) lJ J_.) 
3615 - 3GZ5 
3625 - 3650 
3650 - 3680 
3680 - 3690 
3690 3705 
3705 3715 
3715 - 3730 
3730 - 3770 
3770 - 3820 
3820 - 3855 
Shale, moderate red (5 R 5/4). 
white, micrecryat, ... lline, 
Lim2stone, pale yellowish brown, micritic, dense to earthy, 
in part dolomitic; interbeJs moderate red shale, as in 
3595-3610. 
Shale, moderate red and grayish green, locally mottled; 
interbeds pale red (10 R 6/2) microcry3talline, plus 
trace litic) dense dolomite and tree~ pale yellowish 
brown, very fine grained tone, grains subangular to 
angular w:!.th sca.:tered well rounded frosted fine quartz 
sand gr;3ins~ dolonitic cemen1; 1 noni:-orcnrn. 
Shale, me.clium. to dark gray i:ind gra;ri,1h green w:i.th shale 
cs above; trace moderate yellowish brcwn shale. 
Shale, as above; interb2ds p~le 
1 ime s tcn.e. 
Sbal2, as in 3650-3680. 
lowish brown m~critic 
Shrd.e, 
line 
as in 3658-3680, tr~ce clear very coarse crystal-
te. 
Shale, varh:.olored, as above; abundant uphole cavings. 
Shal • varicolored, scattered free, very fine to fine, 
well ~ounded quartz sand gr~ina; trace ~edium gray to 
dark yellowish brm;n micritic ostr,,ccd skeletal limestone 
(3755-3770); trace. lignite (J?Ci0-3770). 
Shale, varicolored; scattered 1 tc fragments. 
Limestone, pinkish gray to pale yellm!ish brown, micritic 
to oolit ' nonporous. 
H.D.G,S. Eo. 701 
Caroline Hunt No. 1 Boa.rd of UnivGrsity Schools Land 
NE NE Section 3b, 144 North, Ransc 75 West 
Burleigh County, North Dakota 
3450 - J!,9Q Shale, varicolored, primarily dark ~eddish brown. 
3490 - 3500 
3500 - 3520 
3520 - 35 65 
3565 - 3600 
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:Jilts l j_ brmm (5 YR '6/lf), slightly calcareous. 
Dolomite, ph:kish gri'.ly to white: m.tcroc::-ystalline to 
earthy; ar:hydritic; with dark n:d<lish brown an.d medium to 
dark. gray t~nc1 greenish. grs.y shaie. 
Shale,, as above. 
Li.mestor:e, pinkish gray to pr::le ycllowi?h brcw·G, micritic 
to fragrncrtt al, nonporous. 
N.D.G.S. No. 723 
Caroline Hunt 1"rust: Est:nte. No .. 1 Schlr~bach 
NE NE Sectio~ 36, Township 139 North, Range 76 West 
Burleigh CountJ, North Dakota 
3250 - 3260 
3260 - 3280 
3280 - 3300 
3300 .. 3330 
3330 - 3390 
3390 3400 
3400 - 3420 
3420 - 3460 
3470 -.3480 
Shale, moderate reddish brown, in part silty. 
Dolomite, dark reddish brown to grayish red, microcrystal-
line, nonporous. 
Dolcr::itc, sh gi:tJ.y to pale red purple, microcrystal-
line to very fina crystalline, sli ly anhydritic
1 
no 
visible porosity; interbeds varicctore<l shale. 
Shale, varicolored; trace pinkish grey~ micritic to nicri-
t:i.c fragmento.l lir:,estone~ nonporons. 
Shale, varicolored; trace dnr~ gray carbonaceous shale. 
Sandstone, clear to moderate brown (5 YR 3/4), fine to 
very coarse grained, to subroundad, generally 
uncemented loose grains, potentially porosity, 
occasion2l clusters well cemented with limonitic c~~cnt, 
nn11r:,-orou.sr no hydrocarbon sh":1.-1s :L:.1 int:erva.l; i.nt,~rbr~d_£ 
varicolored shale. 
Shale, varicolored 
Shale, varicolored; interbcds pinkish gray to very light 
gray, very fine grained to fine grained, subangular to 
subrounded, very calcareous sandstone, no visible porosity. 
Anhydrite, light gray, microcrystalline, anhydritic. 
Limestone, p:!.nkish gray, rnicritic to micritic fn,gmer1t2.l, 
slightly anhydr:f.tic, nonporous. 
N . D . G .. S . No .. 7 5 6 
carol ·lxtf.! :3.u11t Trust £-\). l Robet"t Ni·~holscir1 
SE SL S2c~ion 32, To~nship 147 North, R~nge 11 West 
Burl Cot.u:ty·, l\Jo:~.:tl1 Dak.ota 
3340 - 3356 
3356 - 33:)5 
3395 - 3405 
3405 - J/+30 
3430 -
3450 - 31,65 
3490 - 3520 
3520 - 3 
3620 - 36i,.O 
N.D.G.S. Ro. 
Shale, moderate reddish hruwn. 
Sandst·n:ne, light gray tc pin!~ish 
doloruitic, poor porosity; inte 
red ~icroc line and 1oc3lly 
do loai.i te. 
gr.sy, very fine grained, 
grayish_pink to e 
fragmental nonporous 
Dolom:tte, pale- f:rag}ue;.rt:.(1 1 fair. vuggy porosity. 
Sandr,tone, as in 3356-3395; :Lntcrbeds grayish pink to 
grayish orange pink (5 YR 7/2) 1 micracryscalline, in part 
earthy textured, calcareous dolomite, nonporous. 
Dolomite, ss above 1 to 1 brownish gray microcrystal-
line, nonporous; interbeds clear to 1 gray, fine 
crystalline anhydrite. 
Shale, medium to dark gray, trace varicolored. 
Dolomite, light gray to pinkish grny, microcrystalline, 
nonp() rous. 
Stwle,. varicolored; trace pale lm·,ish brown~ fine 
crystalline dolomite, no vioible porosity. 
Shale 1 varicolored; scattered traces fiae grained, well 
roundi:.:d, poorly ccmentcod to \.mcement<.:-d s"ndstone, good 
porosity; trace gray micritic, argillaceous limestone. 
Limestone, light gray, micri~ic, anhydritic, no visible 
ty. 
Caroline Eunt Trust Estc.tte No. l Auto;.;. Novy 
SE SE Section 14, 144 North, 77 West 
Burleigh County, North Dakota 
3720 - 3770 
3770 - 37SO 
3780 - 3790 
Siltstone, moderate reddish brown to ptile reddish brown, 
slid-.~1v cc11cE1r0·i··s ,,rades ,-o si.!ty fine grained sand-
"" t? .... 1..--., "''"' t,;: -..-\. •"''),, ' ~ .. - ~ "''"' ) .,. 
stone, poor por9sity, no hydrocarbon shows. 
Sandstone 1 white to pinkish gray, very fine grained, 
silty, slightly calcareous to anhydritic, poor porosity, 
no hydrocarbon shows. 
Sh8Ic, modcr.:1te reddish brown. 
- I 
.•I 
3790 - 3870 
3870 - 3900 
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Shale, varicolored, modernt~ y2llowish brown, mcderat0 to 
dark r(·:ddish bro\'1nl' pale ~C~.'d) :ttP.diur:1 gray to dark gray 
and greenish gray (fn part poorly w1ehed-coated with 
gummy c~<1rk r2dcish brown 1.;hale dc;:rivative). 
Limestcn~, p:i..nk.ish sr~y, frag:r.,,r;tal skeletal, poor inter-
particle porosity, no show of hydrocarbons. 
N.D.G.S. No. 765 
Caroline I111.!1t Trust Estate No. 1 Soder Investi,ient Co. 
SE SW Secti,:n1 31, Tcvmsh:i.p 142 Nor!:h, Range 76 \Jest 
Burleigh County, North D~ikota 
3700 - 3720 
3720 - 371;0 
J7f+O - 3780 
3780 - 3800 
3800 - 3810 
3810 - 3&60 
3860 - 3870 
3870 - 3880 
3880 - 390Q 
Siltstone, light brown (5 YR 5/6) to pale reddish bro~n 
(10 R 5/4), calcareous. 
Sh2le, d2rk gray to medium gray, dark redd:i.sh brown ;:1nd 
dusky red. 
Shale, as above, with increased percentage of reddish 
hues. 
Shale, var:i,colored; moderate yellowish brown, greenish 
gray snd shale as in 3720-3740. 
ShaJe1 as above, r~drlish h~cs predominate. 
Shale, as in 3780-JODO; trace free fine co mcdiuM, mo~er-
ately well rounded ~uRrtz 
No sa::r:.ple. 
Shale: med:Lum gray to dark gt;..;y and greenish gray, po,~sibly 
mair~ly c.:::vings. 
"' 
Li~estcne. pinkish gray to pale yellowish brown, micritic 
and oolitic, nonporous. 
N.D.G.S, No. 772 
Caroline Hunt Trust Estate No. 1 Paul Ryberg 
NW ~T\v Sect::i.on 23, Tot·mship 11,0 North, Range 79 lfost 
Burle::Lc;h County, North Dakota 
3800 - 3820 
3820 - 3870 
Shale, mediu~ to dark gr2y and greenish gray; trace pink-
ish gray. micritic limestone, nonporous, and trace pale 
reddish brown shale. 
Shale, pale reddish brown; tr~ce pale reddish brown, 
sliBht!y calcareou~ ciltstone; trace white to clear, very 
fine crystalline anhydrite. 
3870 
·3390 - 3950 
3950 - 3970 
3970 - 4000 
4000 - 4010 
4010 - l;.030 
4050 - 4070 
4130 - 41.'JO 
4150 - ,~170 
4170 - L,200 
4200 - 4210 
4210 - 4240 
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Dolomite, pinkish gray to pale red, mlcrocrystalline, 
sil nonporouo. 
Dalomit~, as above; int0rlx~ds pinkish gray, fine greined, 
very dolo,ni.tic, nonpcrons rs,1:,dstone; interbeds grayish 
red sh.:::.le. 
Dolomite, as above; interbeds clear, fine crystalline 
anhydrite. 
Shale, medium to <ll'lrk gray, greenish gray. 
Shale, as above; interbeds pale yellowish brown, fine 
c:rystalline 1 dolor.lite, no visibie poroeity. 
Lim;;:stone~ pi11kif.;h gray, micriti.c) nonporous. 
Shale, medium to dark gray, in part c~rbonaceous; inter-
beds medium to d.s.rk gray, micritic to micritic fragmental~ 
argil!aceous limestone. 
Limestone, pinkish gray, fr!'lgmental micrit:ic, fossilifer-
ous, nonporous. 
Shale, varicolored; interbeds limestone, as above. 
Slt;11.e, aE: z.bo<t,t12; t.J:acr:: li te; trace pin.kieh, gra~,i very 
fine ta fir1e g1~airH~d, sub:l.r:.gular, slig11tly calcareous 
sandstone, scattered uncem~uteci, well rounded, coarse 
quartz sand grains 1 po0r to f&ir porn5ity1 no hydrocarboc 
shows. 
Shal2, varicolorei, io pare lignitic 1 trace ostracods. 
Siltston~, moderste reddish orange to light brown, calcar-
em.rn; interbec~s pinkish gr:::y; fine to medium grained, silty, 
calcareous, soudstone) poor porosity, no hydrocarbon shows. 
Lime,stone, pinkish gray to light gn1y, micritic, e&rthy, 
nonpor:ous. 
Shale, varicolored. 
N.D.G.S. No. 1371 
Continental Oil Co. - Pure Oil Co, No. l I. F. Miller 
SE SW Section 30, Township 14J North, Range 75 West 
Bur lei County, lforth Dckota 
3550 - 3560 
3560 - 3570 
Sk:la, medium. to dark 3r.:1y; interbeds pinkish gr.::y, an-
hyd:ritic~ nonporous, mici:itic limestone. 














Sandstone, medium to very coarse grained, unce~ented 
loose grains, subangular to subrounded, iuterprec2d good 
porosity, no hydrocarbon shows. 
Shale, grayish red. 
Shale, dusky red to dark red<lish brown~ subwaxy. 
Shale, varicolored. 
Shale, varicolored, with medium to dark gray shal(::c, 
Limeston~, pin'f_:tsh gray: frngmental, t1:2ce poor interfrag-
mencal porosity, no hydrocarbon shows. 
N.D.G.S. No. 1375 
Continental-Fure No. 1 Patterson Land Company 
SE SW Section 15, Township 141 North, Range 75 West 
Burleigh County, North Dakota 
3450 - 3470 
3470 - 3510 
3510 - 3550 
3550 - 3600 
3600 - 3630 
3630 3650 
3650 - 3670 
Sha!€,, medium to dark gray and grayish g1·een, trace gray-
ish red (10 R 4/2); trace pinkish white, very fine crystal-
line anhydrite. 
Shale, as above, grayish red and greenish gray colors 
predominate. 
Shale, varicolo as above, plus moderate yellowi&b 
brown (10 YR 5/!:) shale. 
Dolomite, pale red (10 R 6/2), microcrystalline, calcar-
eous1 no porosity visible, 
Shale, varicolored as in 3510-3550, ~ainly grayich red and 
yello-:,;1itl1 bro\:}f!; sc.nttered frc~~ fine~ to u:editint~ m.odcratel)T 
well to well rounded frcsteJ quartz E3nd g~ains, 
:::i!1ale.; varicolored, mainly grayish green. 
Limestone, pin!dsh gr&y to pale yeU owL~h l:H~cnm, oolitic, 
poor to fair interparticle poroYity, no hydrocarbon shows. 
N.D.G.S. No. 1409 
Leach Oil Corp.-Calvert Dfilling Inc. No. 1 Patterson Land Co. 
NW SE Section 11, Township 140 North, Range 77 West 
Burle County, North Dakota 
3550 - 3570 
3570 - 3610 
Anhydrite, white, fine crystalline:; with medium to dark 
gray and greenish gray shal0. 
Shale, as above; trace p~J,e reddh~h brown cnlc,u·eous 
siltstone. 
3610 - 3690 
3690 - 3710 
3720 - 3790 
3790 - 3820 
3820 - J8li0 
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Shale, r;,oderate reddish brmm; interbeds pt.de re.d micro-
crystalline dolomite, nonporous. 
Shale, v;~ricoJ.ored; trsce fin·:'! to coarse moderately well 
rounded loose sand grains. 
Shale, m,,dium to d,'lr:,;: gray, trace varicolored, scattered 
trace oscracods 3760-3790. 
Silcston2, moderate onmge pink to moderate orange red, 
calcareous; abundant dark gray shale, as above; trace 
dark reddish brown shale. 
Limestone) p2.nk1.sh gray, micritic to hagmenta.l, in part 
dolomitic, nonporous. 
N.D.G.S. No. 4199 
Chevron Oil Co. No. 1 Koski 
NE SE Section 11, Township 141 North, Range 76 West 
Burleigh Gom1ty • North D~1kota 
3500 .. 3520 
3520 - )535 
3535 - 3575 
3575 - 3610 
3610 - 3620 
3620 - 3660 
3660 - 36B5 
3685 - 3700 
3700 - 3710 
DolomitE:$ white to pinkish gray 1 microcry:?talline, calcar-
eous, e:Hthy;' interheds white, microcr.ystd. line anhydr.J. te. 
Shale 1 dark reddish brown. 
Limeston~, pinkish gray to 11 t olive gray (5 Y 6/1), 
micritic to n1icritic ostrnCod s!t:.::!lctal,. dens{~, nonporou;.1; 
i.nterb,r::ds n:oderate reddish hro,,,rn and rJedium to dark gra~l 
shale. 
Sl1.ale, \:'aricolored, rnoderate reddish h:t"o~·m to dark rei{dish 
bro\l..1n, mediu.t'i't. to d;n~k gri-l.Y, greenish. gray :1:nd rnodera.te 
yellowish .. bro\Cn. 
Shale, as above, reddish hues predominate. 
Shale, varlcolorcd 1 as in 3575-3610. 
Lirnestone, medium to dark gray, micritic, ostracodal, 
argillaceous, pyritic; interbeds dark gray shale; 
scattered free med:i.um to coarse well rounded to moder,1tely 
well rou~ded quartz sand grains; trace free ostracods . 
• 
Siltstone, pinkish gray, calcareous. 
Limestor:,!, pinkish gn1y to pale yellowish brown, oolitic 
to fragmental; in part ruicritic, nonporous. 
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N.D.G.S* I1o. -4208 
Chevron Oil No .. 1 Lang 
SE SE Section 20, Tc~cship 139 North 1 Rang~ 76 West 
Burleigh , North Dakota 
3350 - 3385 
3335 - 3390 
3390 - 3450 
3450 - 3470 
3480 - 3500 
3500 - 3520 
3520 - 3530 
3530 3560 
3560 - 3580 
3580 - 3600 
3600 - 363G 
3630 - 3640 
3640 - 3660 
3660 - 3670 
Limestone, pinkish gt'ey, micritic with white very fine 
crystalline anhydrite. 
Limestone and anhydrite, as above, With rnoderate reddish 
brown shale. 
Dolomite, pale yellowish brown to pale red, microcrys:al-
line, calcareous, n0 visible porosity; interbeds shale, 
as above. 
Shale, moderate reddish brown, locally mottled grayish 
green. 
Limestone, medium to dark gray, micritic to fragmental, 
argillaceous 1 pyritic; nonporou:-;, 
Sandstone, m0derate yellowish brown, very coarse grained, 
disaggregated, excellent porosity, no bydrcc3rbon shows. 
Sandstone, as above 1 beco~ing rnEdium to very coRrse 
grained; intcrbeds gr::ty1..sh red to r~i.od(~rate reddi~h bro;.:;;n 
shale. 
!~o san1ple. 
Shala, rn.oderate redJi.c;h. b:cot::n; abu:o.dant sand grains fr·cm 
above un:i. t • 
Shale, varicolo,~ecl, ~-r:odert:d:'3 red(~itft1 broi;n, greenish grays-
r~odf~.rate 3tello\,;'ish b:-o;..;n! anci tr1edium. to dari1.. gray • .. 
Dolomite, pinkish grt.1y to pale ,:e<l, micr(;crystallinc, 
calcareous 1 nonporous; with pinkish gray to very I gray 
microcrystalline to roedium crystalline anhydrite. 
Shale, V3ricolored. 
Sandstone, clear to moderate y~llowish brown, fine to v~ry 
coarsi:: gra di tcd, i.11.terpreted e~.celle11t por-
osity, no hydrocarbon shc~s. 
Shale, v9ricolored. 
Limestone, pinkish gr~y, fragraental, poor interparticle 
porcsi ty, no sho\'?S of hydrocarbons. 
~ " ·r.t .• /.+" i. " N, D, b •.. - • .\,J. L,"77 
h -r- o~l r,~~~"Y _A,•n. 1 D~~kMr~ C evrw, ·'·: ""'~'::'.'"··. , .. :--~-~--
n1r r•.-,··t""'"''"· ./J ·.1.'11.,..,,,..,t7"!c.~1,,, .. n 1{tJ !\1.or·rJ~ .. , NE ~ ·~ ~1,;: ....... ~·.)...".:.u ...... *., .. ,,l,.,,~., ..... .-.t..r .i.. -.·.;.. -· "" .. 75 West 
Burleigh North Dakota 
3300 - 331.0 
3310 - 3335 
3335 - 3350 
3350 - 3370 
3370 - 3400 
3450 - 3485 
3485 - 3500 
Shale, medium gray to dark gray and greenish gray; trace 
grayish red (10 R 4/2) slightly cnlcareouc shale. 
Limestone, rnedi'Jm light gray to pale yellowish brown, 
micriti~ ostracod skeletal to ffiicritic, pyritic, dense; 
intcrbe<ls dark gray shale. 
Shale.; medium to d::;r.k gray a.n<l green:i.sh gray. 
Shale 71 drtrk redG:!.sh brcrwrt (10 R 3/lt) and greenish gray, 
locally mo~t:led; trace dark ycllc~dsh orange (10 YR 6/6) 
to modc;_·;c!te yellcn"'ish brow"rl (10 YR 5/t+) shde. 
Shale, as above, with trace pi~(ish gray, very fine 
grained sandstone, dolomiti,r::, nonporous. 
Shale, 2e in 3370-3400. 
Limestone, pale red to pale y0llowish brown, micritic to 
slightly fr"'gi,'\t-,ntal, nonporou~. 
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N,D.G.S. No. 548 
Pure Oil Co. No. 1 Gunderson 
SW tEl S:,,ction 11, Immship 160 !'forth, 
Divid~ County. North Dakota 
98 West 
6350 - 61:,35 
6420 .. 64J5 
6435 
M45 - G460 
61+60 - 64 70 
6470 - 6!;90 
6490 - 6510 
6510 - 6630 
66JO ·· 6700 
6700 - 6725 
6725 - 6760 
St,'!V1stone, rwc.0:r.:1te r<';:ddb;h brc-wn to pale re<ld:i.d:. brown, 
silty, slightly calcareous, poor to fair porosity . 
Sh1,ilc, 
Dolomite, p:Lnkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds medium to dark gray 
sh.::lJ..~. 
Limestone, p:i.nki.sh gray to pale yellowish brcwn, micritic, 
nonp::)rous; interbeds grayish red to medium gray shale. 
Limestone, pals yellowish brown, interbeds medium gray and 
grayish red sh_aJ..e. 
Sandstone, fin.:~ grai.ned, r:;ale yellowish brown, calcareou:s_. 
locally anhydritic, poor to fair porosity; interbeds 
lin1eston.e and shale, as abovr~. 
Shale; medium gray to dnrk gray and grayish red, trace 
lim2scone, a~ above. 
Shi2le, sh red to moderate red, trace medium gray 
and varicolored shale. 
Shale, dark gray to hlac~. 1n part carbonaceous. trace 
py·rite. 
SL1ndbtOn{:;, clear to pi...nki..r:b. gr0.y, f:Lr:.e to nvadiun grained, 
suban8ular to angular sli ly calcareous, fair to gooci 
porositf, trace qu~3tionable hycirocarbon stain. 
Limestone, pinkish grny t:o light grayish green, micritic, 
nunt;oro1c.:s; in.tcrbed.s i:rtt:di1..tT: gray to greenish gra)' shale.. 
N,D.G.S. No. 2721 
Sign;::1 Driilit:g e.::d Explciration Co. lfo. l Lund 
SW SW Section 15, Township 161 Ncr:t:h, lLmge 100 Ee.st 
Divide Ccimty, North Dakotf 
6Jso·- 6400 
6400 - 6!,130 
Sand.stone, m;:,denite redd::::h bro,_,;,r. to pale reddish brcwn, 
very fi!le to medium gt\s~.n(;;d, subangular to subrounded, 
in part with fair to porosity; interbeds grayish red 
to moderate reddish bl:ow,1 shr.ile, 
Shale, medium to d,n·k gr:ay am! grayish red. 
6430 643."i 
6435 - 6450 
6450 - 6t. 70 
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S0ndst0ne, grayish red, m0a1um to coarse grained, sub-
angular to subrounded, poor to fair porosity. 
Shale, Medium gray to grayish red, 
Limest(me, pinkish f.;ray to p":J.e r<:d; intnrbcds medium 
gray to greenish gray, subwaxy shale. 
N.D.G.S. No. 2722 
Signal Drill 3nd Exploration Co. No. l Joyce 
SE SW Scctior:. 13, Township 161 fforth, Rm1ge 98 ;fost 
Divide County, North Dakota 
6150 - 6180 
6180 - 6240 
6240 - 63!~0 
6340 - 6370 
6370 - 6390 
S.andston.3, moder.ate reddish brown~ fine to medium gr.:::d.ned, 
angular to well roun..:.h.:d, poor poros:i.ty) · trace sandstone, 
pinkish gray, fine grained, sli3htly dolomitict fair 
porosity; interbeds grayish red to moderate reddish brown 
shale. 
Shale) nccli.um gray to grayish red and pale red purple> 
splintery, trace very dark gray to black carbonaceous 
shale. 
Sh,:tle) dark gray to black, carbon.accous, with shale, as 
above. 
Sandstone, grayish red, fine to medium grained, angular 
to subro:.mded, calcareous, in part shaly, poor porosity; 
interbeds shale, as above. 
Shale, m;.,;dium gray to gr<:>enish gray; interbeds pale 
yellowish brown micritic limJstone, non,orcus • 
N.D.G.S. No. 2736 ... 
Lamar Hunt- Ko. l ,Tens Brnda 1 
NW SW Section 11 1 161 North, Range 95 West 
Divide County, North Dakota 
6360 - 6390 
6390 - 6410 
6410 - 6440 
Sandsto~··e, pale reddish brown to n:;oderate reddi~h brown, 
fine grr,:!.ned to medium grained, calcareous, poor porosity. 
Shale, varic:olored, primarily gr3yish red and medium gray, 
trace zr:0.yish pink tc., pale yeUowish brown, micritic, 
nonporo~s limestone. 
Shale 1 grnyish red; jntcrbeds fine to medium and locally 
coars-0 grained sa1:dstone, in part shaly, primarily 1.rncon-
solida assumed ~cod porodty, grains moderat:ely well 
rounded. 
Li:uestone, pale r.;,.d, micr:U.;.ic, nonporous, in p.1rt nrgilla-
ceous; interbeds grayish red shale. 
-
6468 - 6500 
167 
Li~e3tone, pinkish gray to pa red, micritic, argilla-
ceouR, dolomitic in part, no~porous; inteLheds grayish 
green to gr~yi~h red shvle. 
N.D.G.S. N~. 2759 
Signal Drilling snd Exploration Co. No. 1 Sullivan 
SENµ Section 23, Township 160 North, Range 96 West 
Divide Ccunty, North Da~ota 
6400 - 6415 
6415 - 6435 
6435 - 61:70 
6470 - 6560 
6560 - 6600 
6600 - 6M.5 
661+5 - 66DO 
Sandstone, pale reddish brown to moderi,lte reddish brown, 
silty, calcareous, poor porcsity. 
Dolomite, pinkish. gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds pale yellowish brown, 
micritic limestone, nonporous; and grayi'sh red shale. 
Shale, grayish red to medium gray and dark gray; int~rbeds 
pale n,d to pale ye.llowish b:cown, micritic limestone, 
nonporous; trace grayish pink fine grained, calcareous 
sandstone, poor porosity" scattered fragments with 
questiOilBble hydrocarbon stein. 
Shale, grayish red to moderntc red, trace varicolorGd 
shale, ,;l,th oedium gray shale, ss above. 
Shale, as above; with interbeds dark gray to black, 
carbonaceous shale, trace pyrtte. 
Limestone, pale red to pinkish gray end pale yellowish 
broz..vn, ra.icritic; interbeds i:::,;..-e(;t1.ish g:r~y to n?.ediur..:: grf:.y 
shale, abundant varicolored shale, ns above. 
Lim0t~tons:c, pinkieh gray to pale red. micritic, to fi:·.ag-
ment~l, nonporous; interbeds gr2yish red to greenish gray 
and medium "'gr::-ty slvd.e. 
N.D.G.S. }fo. 2996 
Hunt Petrol~wn Co. N6. l Caroline Rocstel 
SE SE Scctioi: 25, Tmmship 161 North, Range 96 West 
Divide. County, North D£ikcta 
6300 - 6320 
6320 - 6360 
6360 - 63E;2 
Siltfltone, moderate reddie:h brown, arcruceous in part, 
dolomitic, nonporous. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporo,..is; interbeds medium gray to grayJ.sh 
red and moderate red shale. 
Shc.!le, as above; with int:erheds pinkish gray to pale 
yellowish brown, micritic limestone, nonporous. 
6)82 - 6400 
. 6400 • M80 
6480 - 6553 
6553 - 65 75 
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Sh!'lle, grayish re.cl to mcde-.::·ate red and trace v.qricolon?d; 
interbeds pale red, micritic limestone, nonporous . 
Shale, varicolored> very slight t~ace pale red to pnle 
yellowish br,nm, micritic lfr1estoue, nonpor.ous. 
Shale, dark gray to black, carbonaceous in part, trace 
grayish red sh,,le;; .as <1bovC?; trace pl<',nt fragments. 
Limestone, pinkish gray to pale red, micritic, i~ part 
earthy textured, nonporous; interbeds grayish red to 
moder.ate red shale. 
N.D.G.S. No. 3098 
Amerada Petroleum Corp. No. 1 Susie Grout 
NE SE Section 11, Township 160 North, Renge 97 West 
Divide County, North Dakota 
6450 - 6490 
6490 - 6560 
6560 - 66GO · 
6600 - 6620 
6620 - 6660 
6660 - 6700 
6700 - 6740 
6740 ~ 6780 
6780 - 6796 
6796 - 6830 
Siltstone, pale reddish brown to moderate reddish bro~m, 
shaly, calcareous, poor porosity. 
Dolomite, pinkich gray to p2le red and pale yellowish 
brown, microcryst.:1lline, ncr:porcus;. interbeds grnyiah. red 
shale to grayish red purple ahale, trace clear to ~hite 
fin1c: to medium crystallin;': ,n1hydrite, scattered dolomite 
fn:.gI:,e.ntsr ,,!', nbr:we~ with peer to fair vuggy porosity. 
Limestone, pinkish gr,iy to p8le yellowish tr.own,. micrit.:i.c, 
nc•nporour,; tau:.:e dolonlite> as a hove; :Lnterbeds grayish red 
to 10.ediurn gray shale. 
Lir,,:.::stcr,e) pale red to pale ycllowi,.:h brown) micritic, 
nonporou3 1 in part argillaccous; interbeds grayish red to 
tric<lium gray fJh.al(~ .. .. 
Sandstone) grayish red, fine grained, very shaly, poor 
porosity; interbe<ls grayish red shalm. 
Shrile, moderate red to grayish red. 
Sha.I 2, gr.nyi.Rh red to medium gray; i.nterbeds pale yellowish 
brown, micr.itic limest.on-z, nonporot:s. 
Shale, dark,gray to black, carbonaceous in part, trace 
limestone, a.s above, and grayish red shale, as above. 
S,1n<lstone, pali, rc::rl to pale yellow:i.sh brown and grnyish 
rf'd, fi.ne to meJinm grained, locally coarse grained 1 
calcareou~. sbely in part, poor to fair porosity; inter-
beds grayiGh red shale. 
L:b.r-.~stone, pale yellowL,h' brMm to pale red, micr:itic, 
nonporous; in part dolonitic; interbeds grayish red t~ 
medium gray and greenish gray shale. 
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N.D,G,S. No. 3276 
General Leduc Oils No. l H. J, Nielson 
NW NE Section 25, Township 162 North, Range 95 West 
Divide County, North Dakota 
6150 .. 6164 
6164 - 6190 
6190 - 6240 
6240 - 6290 
6290 - 6320 
N.D.G.S. 3371-i-
Sandstone, pale reddish brcwn ::o moderate reddish brm.;n ~ 
fine to me:dium grain!::;d, dolc;·aitic, silty, poor porosity, 
trace moderate reddish hrown shale. 
Sandstone, grayish red, fine to nedium. grainedi shaly, 
calcareous, no visible porosity. 
Shale, medium gray to 
Shale, as above, trace varicolored shale. 
Abundant shale in samples, as abov1.;:, trece pale yellowish 
brown, micrccrystalline, dolomite to dolomitic limestone, 
nonporonG; trace psle reddish. brown, silty, fine grained 
sandstone. 
Hunt Petrc1lew;1 Co. No. 1 Iwm Olson 
SE SW Section 32, Township 160 North, 
Divide County, North Dakota 
101 West 
6350 - 6l~90 
6490 ~ 6550 
6550 - 6S87 
6587 - 6630 
6630 - 6690 
6690 - 6785 
6710 - 6785 
Siltstone, moderate reddish brown co pale reddish brown, 
slightly c.:1l.c1reous, poor porotity. 
Dolomite, grayish pink, fine to medium cryst;.illine, in 
part microcrystalline, fair to good intercrystnlline 
snd vuggy porosity, trac.e questionable stein on some of vug 
edges, trace greyish red to medium grayish red • 
.. 
Dolomite, pinkish gray to 
red, microcryscalline, in 
nonporous; interbcds pale 
pale yellowiEh brown and pale 
part slightly t1re.naccous, 
red ta grayish red shale. 
Lim~etone, sh gray to pale yellowish brown, trace 
pnle red, micritic, nonporous; interbcds grayish red 
shale, abundant dolomite, as above. 
Sh,ile, medium to dark gray and g:r<1y:i.sh red; interbeds 
grayish pir.k, to p:;1lc red and pale yellowish brown, 
micritic Li.mt~stone, occ:asional fossil fragments. 
Sandstone, pale red, fine tc1 medhun grained, subangular 
to well rounded, calcareous, fairly well cemented poor 
poro3ity, in part shaly. 
m1ale, medium gray to dark gray and grayish red to 
mod€'!r.'.lte red, trace pale y"ellowish brown micritic lime-
stone, nonporous. 
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6785 - 6810 Limestone, pale yullo~ish brown :o 
.. t ~ • .. ,· nonuorous; intcroeau greenisn gray 




to pinkish grny • 
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N,D.G,S, No. 505 
Socony V,:cuum Ne. F::A2-6P Dvorak 
SE NE Sr.,-::tion 6, 'i'otrnship ltd i':ort:h, Rar,ge 94 \fost 
Dunn Com)ty, North Da.;cota 
7070 - 7100 
7100 - 7215 
7215 - 7230 
7230 - 7273 
7273 - 7320 
7320 - 7345 
7345 - 7lr00 
7400 - 7415 
7415 - 7435 
7435 - 7460 
7460 - 7580 
7580 - 7630 
Shale, pale reddish brmm to moderate reddish brmm} 
silty. 
Dolomite, pale red, microcrystalline, nonrorous; inter-
beds pinkish gray to pale red, fine grained, dolomitic 
sandstone, poor to fair porosity; interbeds grayish red 
to pale red dolomitic shale, trace white opaque chert. 
Shale, grayish red to moderate reddish brown; interbeds 
pale red, arenaceous, microcrystalline dolomite. 
Dolomite, pale red, microcrystalline, in part earthy 
textured, poor to fair intercrystalline porosit~ in part 
questionably effective; interbeds light gray to pinkish 
gray, fine to medi.um grained, sli ly dolomitic 
sandstone, poor to locally good porosity. 
Dolordte, pinkish gray to pa.le yellowish brown and pale 
red, in part very arenaceous, nonporous; interbeds grayish 
red to moderate reddish brown shale; interbeds white, 
earthy textured anhydrite. 
Shale; moderate orange pink t:() grayish orange pink, 
earthy textured, very calcacuous. 
Dolomite, pinkish gray to pale red, microcrystallina, 
nonporous; interbeds grayish red to grayish red purple 
shale; trace pnle red, fine grained, dclomitic sandstone, 
poor porosity. 
Anhydrit'(';.) white to pinkish gray, fine crystalline to 
microcrystal line. 
Shale, pale red to pinkish gray, earthy textured, very 
calcareous; lnterbeds moderate red shale. 
Doloi::d.te, pinkish gray to prde red, microcrystalline, 
no visible porosity; interbeds shale, as above. 
Dolomite, as above; interbeds pinkish gray to pale red, 
graineJ, dolomitic saeJstone, poor porosity and 
pale red to grayish red, calc@reav.s shale. 
Limestone, pinkish gray to pale red and pale yellowish 
brown~ micrittc, nonporous; interbeds grayish red to 
medi.um gray shale. 
7710 -- 7720 
7720 - 7760 
7760 - 7780 
7780 - 7788 
7788 - 7850 
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Linte!-;~c-11,~; ps 1 e yt.~l lo~i s 11 bri.:-r\·:n, n,ic ri t :i. c; i.11.tt~ rbzds 
grayish red to Eray:i.sh Tc!d purple and t;!ode.ratc ;,·cddish 
brown to 1,aJ c reddish b:t(1Wn slrnL.', trace o::;:t:rac.:ods. 
Sh::;le, grayish red to mo<leratc, red, trace va1·icolored 
shale; intarbcds limestone, as above. 
Sebples missing, lithol0gy interpreted from logs to be 
as above. 
Shale, grayish red to m~,1erat.:~ red) trace vari:::olDred. 
Shale, ss e.bnve; interbs.6s m~~dit1:u to dark gray shale, 
trace pinkish gray to re.d mic:.-:i.tic, nonpo::-ous 
limestone. 
Limestone, pale yellowish brown to light greenish gray, 
micritic, nonporous, in part earchj textured; i~terbcds 
mediurn. gray to light greenish gray shal(:. 
N.D.G.S. No. 734 
Citi.es Service 0:2.:t. Co. No. i B. T. Cla;l:e 
NE NW Section l7p Towe 
Dur:n Cour:.t:y,. No-.rth. D~kota 
(!:ki,;:r,le q_nRii.ty pcor tlr:.:ougtwut lo:?;zr.:d intervu1.) 
6700 - 6808 
6808 - 6330 
6830 - 6965 
6965 - 7020 
7020 - 7990 
7090 - 722G 
7220 ,. 7?50 
Snalei n1odt~rate reddi:;h l:<co1.iin,' to 
!:>ilty. 
e reddish brown, 
Dolc~ite, paie red, microcrystalliDa, nonporous; trace 
pinkiEh grry opaque chert. 
I)olomit2" r.·:..,/3 above; i;-:tcr!:ic=-1.t:: gr2/i .. sh- red t-::, r:!.:1derate 1·t~c! 
shale; trace ray to pale red, fine ncd, 
dol 1)1:·i:Ltlc s.cH1dstc:'{~, poor pcrcBtty·, 
le rca, microcry~ta~-
line1 arcnac~ous> no visible ~o~osi inter~~ds pale re.d 
to grcyi.t.;h r2ci t~nd nic,de;::ate rt:(i.di.;:;;h bro\"'!1 z::hHll:? .. 
Dolomtr~i} pi.l.lk.fs!1 gray· to palr::: lo\}'ish bro,,.:rn, n1:Lcro-
crys;:alli.n::,; intcrbcd,,;; meiii.um gray tu pale :r,;d shal.;.;. 
!)olor2i .. t:t ~1s :J.btYt:lc; i.ntcrbr!ds ~nlc red, n;tc.rocrystall t:1;;:i 
dolomite and µale red, very fine raiced, silcy nandstoue, 
poor cc fair porosity; intc~beJs gr~yish r~d shale. 




7250 •. 7280 
7280 .. 7320 
7320 - 7540 
7540 - 7560 
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Sbsle 1 grayisb red to moderate red; interbeds p&le 
yellowish brown to pale red, micritic limestc~e. non-
porous; abtmda.nt doloaite, .;s above, assumed to be 
cavings. 
Limestone, pinkish grffy to pale yellowish brown, tr.11ce 
pale red; intei:-beds gre.y:i.sh :-,::;d sh2l2 and trace vari-
colored shale. 
Shale, varicclore~. trace limestone, as abov2. 
Shale, grerm:Lsh gray; irrt2rbe.tl8 pale yellowish brm,m to 
pinkish gray, micritic limestone, nonporous. 
N.D.G.S. No. 82', 
North,;.1est Oil Ddlling Co. No. 1 Hamann 
SE Sb: .Section 8, Township 141 Nor.th, Range 91 West 
Dunn County, North Dakota 
6260 - 6280 
6280 - 6300 
6300 - 6310 
6310 - 6330 
6330 - 6380 
6380 - 6390 
6390 M.oo 
6400 .. 6410 
6410 - 61~20 
6450 - 6Li.70 
.Siltstone, moderate reddish brmm, calcareous. 
No samples. 
Siltstone, as above. 
s~:ndstone) soder.ate or2n3e pird{:; ,rery fine grained, 
angular 1 silty, scattered well rounded, mediu~ quartz 
sand grains, anhydritic 1 no visible porosity. 
Dolomite, pale red, microcrystalline, poor to fair 
vvr.:;gy porosity 1 n0 hydrocarbon ,-;hows; tr.nee pale red, \!C!ry 
fine to fine groi dolomitic sandstone, poor porosity, 
no hyd rCJcarbon sho,;,'s. 
Siltst0ne, r;oderate sh brc,wn, calcareous (sample 
zppears to be one of the mis.sin[ s,::mples from 6280-6300). 
Dolomite, as in 6330-6380. 
Shale, meditun to dark grey, pcssiLly trip samples. 
Dolotn:i te, coderate red, microcryzt;:.:1lline to ver:y fine 








to pale red, ~icrocrystalline to 
ly calc&raous, locally anhydriti~, 
intercrystalline porosity, no hydro-
Dolomite., D,::: above; inrerbeds uh:Lte to pinkish grny, very 
fine grained, sandstonet fair porosity, no hydrocarbon 
shows. 
6470 - 6t'tS0 
6500 - 6530 
6530 - 6600 
6600 - 6670 
6670 - 6690 
6690 - 6710 
6710 - 6730 
6730 - 67L;O 
6740 - 6750 
6750 - 6760 
6760 6780 
6780 - 6300 




Shale, medium to dark gr.:1y; trat:& ligni.te; slight trace 
dolc,rgite, as above (sa::::1pl.ea ,nay repr<~s2nt trip cavings). 
Dolomite, pinki:ih 7r,1y to p.~le red, ,£1ieroc.ryst,1lline, 
anhydri.tic, poor poro.sity) ;,,o hydroca,hon shows; locally 
abundant medium to dark g:ray shale. 
Dolcmite, as above; int;erbeds pinkish gray to pale red, 
very fine grained, dolomitic, sandstone~ poor porosity, 
no hydrocarbon shows. 
Dolomite, pale rr.:?d to pale yellowish brown, microcrysta1-
line, nonporous; interbeds pale red to moderate red, fine 
grained, subangular, slightly calcareous sandstone, good 
porosity no hydrocarbon shows; trace to interbeds white 
to pinkish gray, fine crystalline anhyddte. 
Dolomite, grayish red purple, microcrystalline, silty, 
nonporous. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interheds white~ very fine crystalline 
anhydrite. 
S~md,,tone, pinkish gray~ very fine grained, silty, very 
calcareous, no visible porosity. 
Dolor:',ite~ pale yel]owish 
carecus, nonporous. 
microcrystallinet cal-
Shale, medium to dark gray (possibly cavi.ngs). 
.. 
Shale, as above; with greyish red purple, grayish green 
and modf!rate reddish brown shale. 
Dolomite, pinkish gray to pale red purple, microcrystal-
line1 nonporous; interheds pale red to moderate rad, 
fine gr~ined, subangular, slightly calcareous sandstone~ 
poor to fair porocity, no hydrocarbon shows. 
Dolomite, light red to pinkish gray, microcrystalline~ in 
part microsucrosic 1 no visible porosity; interbeds 
moderate orange pink, v<!!ry calcareous shale. 
Doloraite, pinkid1. gray to pA.le red and pale yellowish 
brown, fine crystalline to microcrystalline, nonporous. 
- 6880 
6680 - 6900 
6900 - 6920 
6920 - 69fi.Q 
69l.;.0 - 6980 
6980 - 7010 
7010 - 7035 
7035 - 7070 
7070 7160 
7160 - 7190 
J.75 
Lir.:-,estor1c, pnle yel "toi·1i.,:,h b!"'ol-rn to pale red, rnic:::i.ti.c 
to reicritic fr~gnental~ trace ostratods, nonpcrou5, 
Sh.al<:, g,:o.yi~,h red; trace vtc-cicolored sh.:.le. 
Shale, as above, S?lintery; interbeds pale yellowish 
browr,, locally eren.:,c.eous, micritic lin<::,stone,. nonporous. 
Limestone, dnrk erey) micritic, argillaccous, n0nporous; 
interbe:ds dz.rk gr~y carbona:~eous shale. 
Shale, varicolorc~. 
Shale, very dusky red purple; interb;:;.ds If;edium to dark 
gray shale. 
San<l5tcoe, white to pinkish gray and grayish orange, very 
fine grained, gr&des to fine to medium grained near base 
of interval, in part anhyd:-.i.ti.c, poo:r to fair poros:i.t:y, 
trace questionable dead oil stain, no fluorescence or cut. 
Shale, medium to dark gray a.id greenish gray. 
Shale, greeniRh grey to dusky yellowish ireen, in part 
waxy; intcrbeds pinkish gr2y to pale yellowish 
rnicr:Ltic linH:Dtor-_e, :1.on;-:or<"':ts; rnedium to dark gr&)" .shsle 
lot;aU.y promJ.nent in s«mples (may be cavings). 
Sa1:1.dsto~c) pi.nltisb. eray· to r,-c:·!e red) fine grained, 
sli3htly calcareous, poor to fair porosity, no hydrocarbon 
sho,;;;ti. 
N.D.G S !·;04 892 
Argo O:U Cc i-p. No. l Larsen 
NE l't::7 SC::ctf.on 19, 1'\):.;,n:.;lJ.ip 1.L¥Lt .Nortb.i E.angt: S4 l·?est 
Dun~ , North D;:o.kota 
7450 - 71,64 
7464 75GO 
7500 - 7620 
7620 - 7690 
Salt, clear. 
Dolorn.itet pink.i.Gh :r1:1y to I'/t1~ re(l, mic 
nonporous; iut.er!Jeds pi:nki;];l g.ray, fine 





. . " " Dolor:!.1.t,~v p1.nh.1 sh g:cs.y to p~1le ycl lc·wish micro-
crystaliinc, ncnpc~ous; int~rbeds ?inkish gray to li 
red, fine to m~diw,, sraineci, dolomi.tic s;.mdstone, poor 
to fair porosity. 
Do1or:,ite, pinkish g:~D)' to r,::le n~d 
n~npo1-::)t1s; in.t2;-bt~ds san.d.st:o:.1e? as 
microcrystalline, 
c1bove. trace 
7690 - 7750 
7750 - 7fJOO 
7800 - 7850 
7850 - 7870 
7670 - 7925 
7925 - 7975 
7S75 - 8045 
80!-i-5 - 8WO 
8100 - 8150 
8150 - 8190 
8190 - 8218 
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Dolomite, p:ink:Lf:h gr 01y to pitle rcdi rr,icrocryrti=illinc, 
arem:iceous; interbe:d,; gr2yi$:i r;;::d to gray:i..:,h red purple 
shale. 
Dolomite, pinkish groy to p2le red and pale yellowish 
bro;\":.1. 7 n1ir: rec rJ7 St& 11 J.r1e to ver):r f i:t:1.e crystal 1 i.ne, 
locally with very poor intarcrystalline pocos ; inter-
bedEl grayi::;h red to moderate red and pale r:,;.:d purple 
shale, dolomit~ in p~rt very arenaceous; trace white, 
earthy textured anhydrite. 
Dolomite, pale yellowish brown, microcrystallinP-, arena-
ceous in part, llaceous, nonporous; interbeds paie 
red to grayish red, nrenaceous shale; trace pale red 
microcrystalline, earthy textured dolomite, no visible 
porosity. 
Sandstone, fine grainad 1 clear to pale red, calcareous, 
angular to subrcu11d8d, fair to good porosity . 
.Dolomi.tc, pinkish gray to paL) red, microc:::ystalline, 
aren::.c.eous, non,Jorous; intecri.:e.Js grayish red to moderate 
red shale, in pare V,;;r:y calcarf:ous, trace white to pale 
red 1 fine grained, dolomitic £;11ndst::::m<=, poor to fair: 
porosity. 
Shale) p:i.r,kish grc;y i:o p;;1le yeU.o~'1isl-; brown, micro-
crystal li,;·1e to v~ry fine cryst.111:!.;,.e, very poor vuggy 
and intarcryscalli poro~ity; interbeds moderate red 
to gray:sh red shale, 
Limesto>1er pinkir,h g;i:-:1y tc, e yellmc;ish brown, tn,ce: 
pale red, micricic, nonporous; interbeds greyish red to 
1noderat<1 red sh2le ~ tra~e @l~diurn to dark. gray shale, 
trace ostrac0da nsnr base of interval. 
Limestonei pale yellowish br.e:,,n to l:i.ght g:;:ayish brown 
~ d ·..,1,,, ' 1 ··-"-~,,.., ...... ~,-.'" .. ,,, "~ar" .. {1 7""'U tr<>-e c..D. P(-, t; rea., Ul.£ .. 1.. ... , • .i ..... ..,,.c, ;. ... O,~t.,·-.,•~.c-u, ... , ~ ..... t.-, .... -~'- G,\.. 
ostr&cods; interbPds grayi~h red to medftijn gray shale; 
trace red fin2 to coarse grained, shaly sand-
stone, in part calcareous, poor porosity. 
Shale, varicolored; incerbeds limestone, as above. 
Shale, ,nedium tO G;:rk. gray, :tn 
grayish red shale, es above. 
carbonaceous, tra~e 
Shul.e, as above, ~,:ith trccc fine grained, clear to grayish 
reds unconsolicl;:itec: sundstonc, assumed good porosity, 
trace varicolored shale. 
8213 - 8250 
177 
Limestone, p:i.n!dsh gr2y to pale yel ]ow:..sh brown and l::i.ght: . "( . ~ ~ -
gr-c1yisc1 grec1., r.ucri.t1c 1 a laceou~ in pun::, nc vis:lbl,~ 
poro~\ , 1oca ~ J.y u~rth:,t te::,tured; tnterr>eds medium eray 
to ligat gre~nish gray snale. 
N.D.G.S. No. 897 
'W. H. Hunt No. 1 T. W. Dar~1i.n 
SW SW Section 35, Tmmshl.p lL,5 North: Rtmge 96 West 
Dun,1 County, Noi:th Dakota 
. 7700 - 7730 
7730 - 7745 
7745 - 7810 
7810 - 7840 
7885 - 7900 
7900 - 8C10 
8010 - 8055 
8055 - 8095 
8095 - 8100 
81CO - 8120 
Siltstone, moderate reddish brown, shaly. 
Dolonite, pinkish gray to rale yellowish brown; trace 
pinkish gray, opaque c~ert. 
Dolomite; as shove; interbeds pil:~kish gray to pale red, 
fine to medium grained sandstone, in part dolomitic, 
poor to fair porosity, in part unconi,olidated, assumed 
good porosity; trace grayish red to moderate rad shale. 
Dolomite, pale red, microcrystalline, arenaceous in part, 
nonporous; interbeds grayish red shale, trace pinkish 
gray co white, fine grained sandstone. 
Sandstone, pinkish gray to pale red, fice to medium 
gr::-d.neci, dolomitic, poor· to fair porosity; inter::ieds 
dolo:nite, as above, and pal!!. yellowish brown, micro-
cry st al lint;. dolon1it e, nc:1porou.s. 
Dolomite, pale yellowlsh b~owu to psle red, mfcrocrystal-
line, aren,,ccou.s ir pc:r::., ·,~ct:.r,:iron,,; intetbE;r.ls pale rad 
to grayish red, dolomitic shele. 
Sandstone, white to p~l.e red, fine to medium grained, 
dolom.i tic; i-o pzrt v:1ry unconsolid.n tedt poor to locally 
porosity; intert2ds pale yellowish brown to pinkish 
gray, rnicrocry~tallina lolornite, no~porous, and grayish 
red to moderate reddish brown shale. 
Dolonite, pin~ioh gray, microcrystalline, arenaceous in 
partj nonporous; intcrbeds grayish red to pale red 
dolomitic shale. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, ar~naceous, nonporous; interbeds pale red 
<lolc1;dti.c slw.le, trace pinkish grt:1y fine grained, 
dolomitic sandstone, poor porosity. 
Anhydrite, white, E.,2rthy te}~tured, 
Dolomite, pale red to pale yellowish bra.:n, mic rocrysta! -
line, nonporous, in part areanceouc; interbcds grayish 
red to pale red shale. 
-
8120 - 8135 
8135 - 8210 
8210 - 8280 
8280 - 8338 
8338 - 8!1-90 
8490 - 8560 
, ., ,, 
... /0 
Sandstone, pinkish gray to pa1.e red, fir,e grained, 
dolomitic, poor to fair porosity. 
Dclo~ite, pinkish gray to pala yellowish brown, m!cro-
crystalline, nonporous; incerbeds pale red to grayish 
red, very calcareous, earthy t~xtured shale; interbeds 
white to p:i.nkish f;ray and pele. red, fine grained, 
dolomitic S<lndstone, poot poro:d.t:y. 
Dolomite, pinkish gn:q to pale re·d and pale y•:lloi~lsh 
brown, microcrystalline, nonporous; interbeds grayish 
red to mo<lerate red shale. 
Limestone, pinkish gray to pale yellowish brown, micritic 
nonporous; :tnterbeds medium to dark gray and grayish red 
shale, trace ostracods. 
Limestone and shale, as above; trace black carbonaceous 
shale and very slight trace varicolored shale. 
Limestone, pinkish gray to pale yellowish brown and 
light gray, micritic, nonporous; interbeds medium gray 
to greenish gray shale. 
N.D.G.S. No. 1787 
Sinclair Oil and Gas Co. No. l W. P. aeide~ker 
N~,J NE s~ction 23, J.\~,1.'2r· sh1-p !43 1'·1a~·tl!~ R:;ng(: 93 VJest 
Dunn County 1 North Dakota 
6950 - 6963 
6984 - 6995 
6995 - 7020 
7020 - 7060 
7060 - 7163 
7163 - 7215 
Siltatcne, coderate reddish brown) shaly; interbeds 
clear sc="lc. 
Anhydrite, white, earthy textun:d; interbe<ls shale and 
siltctone 1 as above . 
.. 
DolcQite, pinkish gray to pale red, rnicrocrystalline to 
fine. crystalline., nonporous; interbeds grayish red .shale. 
Dolomite, pale red, microcrystalline to earthy textured; 
interbeds pale yellowish brown to pinkish gray, micro-
crystalline dolonite, no visible porosity, trace grayish 
re~ shale, trace pinkish gray op&que chert. 
Do1.om.i.te, as above, trace pale:: red to pinkish gray, fine 
grained, doJorn.i,tic sandstone, poor porosity, oc.casional 
very co8rse, well rounded sand grains. 
Sandstone, as above, trace to interbeds dolomite, as 
above, tcace gray:: sh red shale. 
D0lc:d.te, pinkif;h gr.ay to pale red, arenaceous, nonporous; 
interbeds pale red, ruicroc~ystalline, earthy textured 
dotomite, and pale red and grayish red sh8le. 
.., '} 1 ,; 
J ifsJ, ~- ~, 
7225 - 7235 
7235 - 7300 
7300 - 7330 
7330 - 71+00 
7400 - 7490 
7490 - 7524 
752[~ - 7530 
7530 - 7545 
7545 - 7635 
763.5 - 7655 
7655 - 7660 
7660 - 7675 
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Anhydri.t:c, p:Lnldsh gray to white, fine cryBt:alline . 
DolGfi'its; pale yellow:i.sh brovm t-.::, pale rt:d; int;:~rbcd::; 
grayish red to pale ced shale, trace pale red purple 
ruicnceous shale i,nd pale red eai:chy calcar(~ous shale. 
Dolomit", pinkish gr~y to pale red, microcrystalline, 
e.ren£1ceous with dolomite, as abo·ve) locally arenaceous 
nonporous and shale, as above. 
Dolomite, p~le yellowish brow~ to p&le red. microciystal-
line, nonporous, tra1;e white earthy textured anhydrite. 
Sanf'.stone, fine graif:!ed, pinkish gray to white, dolomit:Lc, 
poor porosity; interbeds pale yellowish b rm·m to pe. lc red 
microcrystalline dolomite, nonporous, in part very arena-
ceous; interbeds grayish red purple micaceous shale. 
Dolomite, pinkish grny to pr:.1~ red, rr.icrocrystalline, 
nonporous; interbeds modernte rad to grayish red shale, 
trace pinkish gray dolomitic san<lntone near base of inter-
val, poor porosity; trace dolo~ice with poor vuggy 
porosity. 
Limestone, pale yellowish brown, micritic, nonporous; 
interbeds grayish r:ad to medium grsy shale. 
Limestone, light gray brown c.o pule yellowish brown and 
pale red, micritic, nonporous; interbeds pale red to 
grayish rad shulet trnce ostracods. 
S:~n(1stonc!- \~hite to l:Lght gra:v, fine graln.ed, calcareot?.?~ 
in part uncerr,ented, tmconsolid,::\ted > subangul.ar to well 
round""d grains, poor to good porosity, gradr}d downward to 
grayish red, calca.r1c~,-,,us, nonpor.uus sli:!ndstone. 
Limestone, as above; interbeds vsricolored shale, trace 
fiue gre:Lncd sandston;;:, as above, poor poro,3ity, slight 
show of oil. 
S~ndstone, oinltis'h g1,7;1y to ~,;,hite, fine gr~in~d, calci:trccn.Hi, 
poor to good po::-cs:i.ty; interbeds medium gray to v~ricolored 
shale.. 
Shale varicolored. 
Lin1e,~tonet pinki,;h gray t:o light gray, micrit:i.c, trace 
lnachio-eod fragments, nonpot:ul.ls; interbeds medium gray to 
grayish green shala. 
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N,D.G.S. No. 2352 
Ancntr1a Pic!trol.:,um Corp. No. 1 USA Recd 
SE Ki Section 18, TownEhip 148 North1 Rengc 95 West 
Dunn County, North Dakota 
7660 - 7680 
7630 - 7720 
7720 - 7760 
77 60 - 7820 
7820 - 7920 
7920., 7979 
7979 - 8050 
8050 - 8077 
8077 - 8110 
8110 - 8160 
Stlt3tone, moderate reddish brown to pale redd.Lsh brown1 
shaly. 
Dolomite, pale red, microcrystalline to very fine 
crystalline, poor intercrystalline porosity; interbeds 
pinkish gray, fine gre.:i.ned, dolomitic sandstone, poor to 
fair porosity and intArbeds grayish red to grsyish red 
purplG shale,. scattered medium to very coarse, subrouw.i.ec 
to well rounded c:uartz sand graini:: probably representi.ng 
unconsolidated sandst0ne with good porosity. 
Sandstone~ as above, both cemented. .:i.r,d unconsolidated 
interbeds dolon1itei as above, s.::ndstcne pi.r:kLsh gray to 
pale red. · 
Sandstone, medium grained to coarse grained, subrounded 
to well rounded, unconsolidated, ,.lppei.:er:.tly good porosity; 
with dolomite, as above. in part probably cavings. 
Dolomite, pinkish gr8y and pale y::d.lowish brown, and pale 
red, microcrystallin2 arenaceous, nonporous; interbeds 
grayish red to moderate red sl:rnle trncc pale red fine 
grained, dolomitic v~ndstooe, poo~ to fair porooity; 
trace Yhite to clear subtranslucent chert. 
Dolomite, pale red to pale yellowish brown, microcrystal-
line, very arenaceous, poor poro~ity; interbcds sandstone, 
as abovi.:'!, trrtce gr.:1yish red to grayish re<l purpl2 dolomitic 
shale. 
Dolomite, ~inkish grc.y to \lhite, trace pale: red, micro-
crystal line, nonporous; trace whtte fine crystalline 
anhydrite; crace white to pinkish gray fine grain~d 
dolomitic sandstone: po:.:ir poro:,it.y; trace vJhite to pink 
subtr~nslu.~~~nt to tr-:.1n,nlucc-::nt cl1ert:; trace grayish red 
to moderate red shale. 
Dolomit:et pinkish grc;iy to pale red, microcrystalline, 
nonporous; intcrbcds .coderate red to grayish red shale, 
trace pale red, micrucrystalline to very fine crystalline 
ea·tthy textur~<l dolomite, questionzible porosity. 
Limestone, pale ye1.lcwish brom1, micritic, nonporous; 
interbcds grayish recl sh~le. 
Limestone, light gr~1y to pale yell.owish brown and light 
grayish brown, micritic, nonporous, trace ostracods; 
iut0rbeds grayish red to ~rayish red purple shale. 
-
8240 - 8325 
8325 - 8350 
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Limestone and shale, as abo~c. trace dark gray carbona-
ceous shale. 
Shale, dark gray to black, carbonaceous; trace grayia~ 
red shale and varicolored shale; trace pyrite; trace 
fine to medium grayish red shaly to ~alcareous sandstone, 
no visible porosity. 
Limeston,"; pinkish gray to pale ':'ellowish brown, trace 
1 ight gree.:niah gray; ir. 1;erbe,ls greenish gray to medium 
gray shale and pale yeJ.iowish · brawn to pinkish grny 
dolomite, nonporcus. 
N.D.G.S. No. 2615 
Stew2:rt Petroleu'U Corp. No. 1 Jack Dvirnak 
NE NE Section 20, Township 146 North 1 R nge 96 West 
Dunn County, North Dakota 
8350 - 8380 
8380 - 8420 
8420 - 8!',90 
8490 - 854L. 
8620 - 8695 
8695 - 8750 
Siltstone, moderate reddish brown, shaly, in part 
calcareous. 
Dolomite, pinkish gray to moder.ate orange pink, micro-
crystalline, earthy taxtured in part, no visible 
porosity, trace white to clear chert; interheds grayish 
red to moderate reddi':'h orange dolomitic shflle; trace 
fine to coarse grained subangulur to wall rounded, 
unconsolidated sandstone fair to good porosity. 
Dolomite, as above; interbcds pale red to pinkish grey 
fine grr-:ined dolr;mitic s.::ncc:tone:> poor to fr:ir poro,:ity. 
Sandstone~ clear to pi~ki.sh gn:y, fine to medium, locally 
coarse gn1ined, subro'.lnded to \:,el 1 rounded, frosted, 
uncon.'iol:id:,:ted sandstone and dolomite, as above, assumed 
good porosi«y in sandstone. 
Dolomite, pinkish gn~y to pal,i red tre.ce pale yellowish 
brown, microcrystalH::,e, nonporon.s; int:erbeds pinkish 
gray to pale red, fine grained, 
to fair cy; interLeds 
pink, very calcareouo shale. 
dolomitic sandstone, peer 
$h red to moderate oracge 
Dolomite, pale yellovish bro~n to pale red, microcrystel-
line, arenaceous, nonporous; incerbeds sandstone, as above, 
and shale, .as ab•ove, trace ,·Jh:U:.::, fin2 to medium crystal-
line anhych·ite. 
Dolomite, as above; interbeds pila red, fine to medium 
grained dolomitic sandstone, poor to fair porosity; 
interbeds grayish red to pale recl shale. 
-
8750 .. 8&70 
8870 - 8895 
8895 - 8960 
8960 - 8990 
8990 - 9030 
9030 - 9086 
9086 - 9100 
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Dolomite, pinkish gray to pale yellowish browu, trace 
light gray, microcrystallinc, nonporous; interbed~ 
sc::-rdr:ccrn,~,. as ahcvc; t:~·~ce ; ..'~tite opaq;1t'! cliert and grayi.sb. 
red to mo rn t '.~ red Bha le.. 
Limentone, pinl-:l'-sh grc.y to p2,le yellowish brown, micrit:i.c, 
non~o~ous; int8~b~ds grayish red to moderate red and 
medium gray shale. 
Lin..::stone, li.ght: grayish brown to pinkish gray &nd ?ale. 
yello,rish brown, micritic, nonporous; interbeds iFayish 
red tc; medium gra.y shale, trace moderate red and vari-
colored shale. 
Shale, varicolored, with limestone, as above, trace dark 
grny shale. 
Shale, dark gray to black, carbonaceous; interbeds vari-
colored shale, as above, and pale yellowish brown to 
light grayish brown micritic, nonporou6 limestone. 
Shale, black to dark gray broun, carbor.,s.ceous; trace 
coal; scattered pyrite fragments. 
Limestone, light gr.::y to pale yellowish brown, and light 
greE'nish gray, r;,ic;:itic, nonporous; interbeds rziedium 
gray to light gre.:;;n:.i.f;h gray, subwaxy ::;hale. 
N.D.G.S. N0. 2848 
Lyda lli.rnt-Herhert Hurtt Trusts r,;o. 1 Henry Bad Gun 
SW SE Section 8, Townehip 147 North, Range 93 West 
Dunn County, North lJ2.kota 
7255 - 7290 
7290 7350 
7350 - 7395 
7395 - 71+50 
f::'"l t, clear. 
Dolomite, pinld,sh gray to pale yel lt":ish bro~ ... T. 1 micro-
crystallin6, nonporous; interbeds le red to pinkish 
gray, fine gr2j.ned, dolomitic sandstone, poor to fair 
porosity. 
Sc:tnlistone~ pa_le red to p:Lnkish g:cny 1 rtcderate ore.nge p1.r..~t, 
fin.r~ t.o niediL'@ gr:1ined, i'il part. rloloriiti.c, poor t..:o fair 
poro~~ty> rern~:;tndr:::c unccns:;lidated, n~~d:Lt1m g:(ai.ncd.i ~Jell 
rcn1nd,:,d, ;:;.s sumc!d good po ro" tty; int er beds pinkL1h gt'<'.lY 
to sh r~ed she.le. 
D,,lom.ite, pale red to p.,,le y~llowL;;t brNm, mict·ocrystal-
line1 arenacecuc, nonporous; trnce white earthy textured 
anhydrite; interbeds sandstone, as above. 
Sandstone, pinkieh gray tu pale red, fine grain~d, dolo-
ffiitic in part, poor ta fair porosity; interbeds dolomite, 
as above. 
7lt75 - 7510 
7510 - 1545 
7545 - 7615 
7615 - 7690 
7690 - 7720 
7720 - 7790 
7790 - 7850 
7850 - 7925 
7925 - 7S 35 
793.5 - 79 60 
7960 - soc:J 
183 
Dolo"d.tc, pale re.d tc p,Lle yr::lhHvi.sh brown, microcrystal-
line, arenaceous, nonporou~; int~rbeds grayish red shale. 
Dolomite. pinkish gray to p~le rcd, microcrystalline, 
arenaceous, nonporous; interbeds ~inkish gray to ~ale 
red fine grained, dolomitic snndstone; poor to fair 
porosity, trace grayish red to.pale red shale, in port 
dolomitic. 
Dolotili.te, as above, arenaceous in part; interbeds. 
grayi.ab. red t:o grayish red purple dolomitic shnle, 
trace white earthy textured anhydrite. 
Dolom:Lte, pale yellowish brown to pale red, microcrystal-
line, nonporous, very arenaceous in part; interbeds 
pinkish gray to pale red, fint:· grained, dolomitic sand-
s tone, poor to fair porosity, trace grayish red to medium 
gray shde. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline, nonporous; interbeds grayish red 
to moderate red and grayish red purple shale. 
Limestone, pinkish gray to pale yellowi.sh brown, trace 
pale red micritic, nonporous; interbeds grayish red to 
grayish red purple ihale, sligh.t trace varicolor<!d shale. 
Limestone, pinkish gray to pale yellowish brown, trace 
pale red, micritic, nonporous; interbeds grayish red to 
pale red shale. 
Shale, varicolored, trace limestone, as above; trace 
pinki~1 gray to light grsyt fine grained, calcareous 
sandstone, poor porosity. 
Sandetonet as abov0; interbeds grayish red shale. 
Shale> varicolored; trace e yellowish brown to p3le 
red raicrit:tc lir~est:011.ei r';.oupcrouslt 
Limesione, pinkish gray to pele yallowish brown, micritic 
nonporous, in part dolomitic; interbeds light greenish 
gray to medium gray nbale. 
N.D.G.S. No. 3044 
/-sm,?!rad..;. Fetroleum Corp. No. 1 Marie Selle Tract 1 
NE NE f;cction 27, Township 143 North, Range 92 ~Jest 
Dunn Cm . .mty, North Dakota 
6530 - 6550 
6550 - 6560 
Sh.ale, moderate reddish hr.tJWn, silty. 
Dolomite, pale yellowish brawn to pale red, microcrystal-
lint,, nonporous, trace wh:L::e earthy textured anhydrite. 
6560 - 6650 
6650 ~ 6675 
6675 - 6720 
6720 .. 6795 
6795 - 6810 
6810 - 6900 
6900 - 6960 
6960 - 6970 
6970 - 7020 
7020 - 7090 
7090·- 7173 
717] - 7200 
7200 - 7251 
Sandstone 1 pinkish gray to pale fine to medium 
grained, dolomitic, poor tc fai.r porosity; in.terbeds 
pinkish gray to pa.le red) nicrnci.:yst<1lline dolomite, 
noriporous; ir.te:.:becis gri:tyisb red slrnle. 
Sandstone, n;.nderat.e reddish o,·,"nge, fine to medium 
grained, dolom~tic, poor to fair po=osity; vith pale red 
sandstone, as above; trace grayish red shale. 
Dolomite, ph.kish ~~ray to pale red, microcry1:.talline, .poor 
vuggy porosity; interbeds sandstone and shale, as above. 
Dolomite, pircldsh gray tc pale red, microcryst:.illine, 
nonporous; tr.ace very fine grained, s.,ndstone, light 
pinkish gray, poor to fair porosity; trace fine, uncon-
solidated sa;1d in sarnpleG, probably representing porous, 
permeable section. 
Dolomite, pinki.sh gray to pale red, microcryst:.i.11:i.ne, 
nonporous; inter.beds whit!! earthy t2xtured anhydrite. 
Dolomite: pinkish gray to pale red, raicrocrystalli.ne, 
nonporous; interbeds grayish red shale; interbcds fine to 
medium grai::-1~d pinkish gray to p2le :::·ed sandsto1:e, dolo-
mitic, poor porosity to fair porosity; trace white earthy 
textured anhydrite. 
Dol.::mite, p1:1J.e yellow:l.sh brown to pinkish grny, micro-
crystalline1 slightly snhydritic, locally very arena-
ceous, nonporous; inter~eds grayish red shale. 
Limestone, rinkish gray, fine grained, dolomitic, poor 
to ftir porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystal line, "',,1:enacec.us, ,1011pormt::.; i.nterbeds grayish red 
sh..s,.le and white e~.rthy t:ei:tured ,mhydrite. 
Shale. ~ravi~h red; int~rbeds d0lo~ite, as above; trace 
pinki;h~gr;y, very fin~ grained dolomitic sandstone, fair 
poros:i.ty. 
Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, trdce poor vuggy porosity; interbeds 
grayiHh red to moderate red shale; tr~ce white to clear 
fine crystal]!n~ anhy~r!te. 
Limestone, p:i.nkis11 sr~1y to ps.le yel l:::•wish brown and p,'lle 
red, micrilic, nonporous; 1.nterb·ads grayish red to modera::e 
red sh;:,le, 
Limestone, &:; above; ic1t£;rbeds v.s.::-i,::olored sh.:'1.e~ reddish 
hues predominant, trace ostracods. 
7251 - 7290 
7290 - 7315 
7315 - 7340 
73u.0 - 7360 
7360 - 7380 
7380 - 7460 
1U5 
Limestone, pinkish gray to pnle red and pole yellowish 
brown, rnicri tic, nonporous; 5.nte.rbeds grllyish red to 
moderate red shale, trace ostracods. 
Limestone, as above; interbeds varicolored shale, 
reddish hues predominant. 
Shale, varicolored, as above; trace liraestone, ns ebov;:. 
Sandstone, pinkish gray to pale yellowish brown, fine 
grained, calcareous, subangu12r to angular, shaly in 
part) poor to fair poro ; interbeds sh.ale, as above. 
Shale, varicolored. 
Limestone, pinkish gray to pele yellowish brown aud light 
gray brown, micritic, nonporous; interbeds greenish gray 
to medium gray shale. 
N.D.C.S. No. 3178 
United Produd.ng Co. No. 1 Cfarcnce Danielson. 
NW N(! Sectio:· 20, Tcwnship 148 North) Rungs 97 West 
Dunn County, North Dakota 
7820 - 7842 
7842 - 790H 
7908 - 2105 
8105 - 3190 
8190 - 8240 
Sha1ei gr:.yish red to modera,:e red; interh,.,,ds pale 
redciish br:01,;;n to 11..ght red, dnlon:itic s<1r1dstone, poor 
to fair porosity; trace mediu3 to co3rse, subrounded to 
well rounded sand grains, in unconsolidated, 
porosity; trace pal~. red microcrystal-
1 ine cb lomi te. 
Dolom:U-E:> phy.ish gr;::y to fc,J_e yellowish. brown, tr&cr_;, 
pale red, 1nicroc1--y·fL:allir~ef <Areru1ceous; interbedn nh;diurn 
gray to grayish red shalbi interbeds pinkish gray, fine 
grained) dolc:mitic. BD-n~stone:, poor to £air porosity, 
D·--1 -.•' ~,~ "nl, · "'' <•>' tr · · l -rl "'1.• ''l'CC"y~r"'ll1.· 'l"' rn >,J Ou~J ... 1,.,.-~ p.1. .... \.,L.:..Ll -t;,-ay "I-) 1)a e rE:.u, UL ,.. 1 1- I.J .-.t.• L ,._ ....... 
firie cryst~llinc~ pocr to ft:ir vugg1 poronity; intcrbe:ds 
pinkizh gray, fine grained, dolomitic sandDtone, nonporous 
to fair porosity; i.nterbeds gn:yish red to moderate red 
shale; trace moderate oranse pink, opaque chert. 
f 
Dolo,1:Jite, pule red to pale red purple, ,:1icrocrysti'illine> 
nonporous; interheds pinki&h gray to pnle red, fine 
grained dolomitic s~ndscone, pour to fair porosity; 
intertcds grayish red to nwdcrate red shale. 
Limesl:une, pale yellov:ish bn;.wn, •:iicr:ttic, nonporous:, 
trace fossil fragments; incerbeds varicolored shnle. 
-
8260 8300 
8300 - 8350 
8350 - 8420 
8420 - 8453 
8453 - 8490 
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Limestone, pinkish gr;;y to pale yr:illowish brown, trilce 
pale red, mi.critic, non;:,orcus, trace fossil fr,,gments; 
interbeds pale red to grayish red and trace medium to 
dark gray shale; trace pale red, fine grained, cal-
careous sandstone, poor porosity. 
Shale, dark gray to black, trace grayish red, scattered 
ostracods; interbeds pale yellowish brown to pale red 
micritic limestone, as above. 
Shale, as above; intcrbeds light gr~y to light gr~y 
bro1m argillc:ceousi micri.tic limestone, nonporous; 
trace fine grained, pale yellowish brown to very light 
brov1n sandstone in part calcareous, nonporous, 
scattered fragments with poor to fair porosity, 
occasional fragment with light even oil. stain. 
Shale, dark gray to black, as above; trace grayish red 
shale very slight trace varicolored shale; interbeds 
limestone, as above. 
Li:acstone, pale yellowish brown to dark gray b .. -own 
micritic 1 nonporous; intcr~eds greenish gray to medium 
gray shale. 
N. D. G • $ • No • 319 9 
A.rneradn Pet col su:;-; Corp. No. 1 Joh!:! Steffee 
N1.J ire Section 16, T\./t1~nsb.ip 14ft Nortlt: Rang\~ 92 ~Jcf.:t 
Dunn County, North Dakota 
6790 - 6803 
6808 - 6!.190 
6890 .. 6950 
6950 - 7035 
7035 - 7100 
Shale> pale reddish hro;.;n to mi.,der2t.e reddish brown, 
silty. 
.Sctndstone, clear, fine to n1eJium grained, ur::consoli-
date:d) porostty; trace mod(!r~te or&:ngt: pink to pale 
reddish bro;,:n, fine g-.:,iin,:cd dolomitic sar,dstones poor 
porosity; interbeJs g red ~hale; trace pinkish gr~y 
to pale red, microcryscalline dolomite, nonporous. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporous; interbeds grayish red to pale red 
shale; trac2 pale red fine grained, dolomitic sandstone, 
poor to f~ir porosity. 
Sendstono, ee'sbov~, in part anhydritic, poor to locally 
good porosity; interhods shalet as abcve, aud micro-
crystal.line dolomite, &s above. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, n1.icrocrysta l lin2 1 nonporo-us; i nterbed.s rnedi.ury, grny 
to grayish red nn.d pale~ red sh.~lle; trace light gJ~~ly flra'? 
ptrained, dclui.aitic s.,;;nd.st6ne, poor to f~iir poxosit)-~ .. 
7100 - 7150 
7150 .. 7230 
7230 - 7300 
7300 - 7338 
7338 - 7370 
7370 - 73B5 
7385 - 7400 
7400 - 7M:/J 
7t~so - 1,os 
7505 - 7535 
7535 - 7537 
7537 - 7580 
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Dolowite, p3.le red !.o pale yellowish brown, trace pin~tish 
gray, rnicrocrystnllin~. arenaceous, nocporous; interbeds 
grAyinh red to p~re reddish brown shale and white fine 
crystalline anhydrite. 
Dolomite, pinkish gray to pcle red, nrlcrocrystalline, 
arengceous in part, nonporous; interbeds grayish red to 
mode-::-ate red shale, trace light grny to pinkish gray, 
fine grained., dol0,:,:i.tic sandstor~c, pocr porosity. 
Dolomite 1 grayish orange pink to pinkish gray and pala 
yellowish brown, microcrystalline t0 fine crystalline, 
no visible porosity; interbeds pinkish gray, fine 
grained~ dolomitic sand.::1tone, poor to fair porosity, 
and grnyish red to moderGtc red shale. 
Liment:one, pinkish gray to pale red and palf: yellowish 
brown, mi.critic, nonpllrous; i.nt,~;:-bcds moderate red to 
grayish red and trace varicolored shale; trace grayish 
red 1 very fine grained, cl0I0mitic sandstone, grades to 
silty dolomite 1 nonporous. 
Shale, v.:,d.colon:d, predominantly reddish hues; interb2ds 
grayish red, fine to mc<lirnu Br~ined and locally coarse 
grainedi calcareous sandstcn2} 1;oor to fair porosity, 
Litn.~r!t.one, pllle }"'ell01;-;:f~h brn\'it1 to pale rt:';dJ micritic~ 
in part f:::-.:ig;r:ient~,l; intE:th(1(:fl varicolored shale. 
Sandatonc, clear, fi.ne to VE:ry coarse graine,d,, unconr,olt-
dat a.r:.sumed porosity; Lntf!l'.'be..!s shale and 
limestone, as above. 
Sh2ic, varicolore6; inter!.H,,ds pinkish gray to pale 
yellowisb brown, micritic lim28tone. nonp0rous • .. 
Sandsto~e. light gray to pinkish gray, fine grained) 
s~!Lccous cement, poor to lncally fair pcrcuity; 
interbeds varicolo~Gd ehale. 
Shnl t,, e~ .. above. 
Sand&tcne, pinkish gray to pale red$ fine to coarse 
grained, in part sl ly calc3reous, poor to fair 
Po1·osi , l(')ct:1lly h·?n•utitie. non.11::>orous; intcrbeds gray:i.,,sh ,. i: £ ~ .. ,// 
red to varicolored sna12. 
Shsle 1 varicolored. 
Limestone, pale r~<l to pcle yellowish hrown, mic!itic, 
nonporous, lnterbods medium gray to gr~enieh gray and 
pole rc-:d shale. 
7360 - 7382 
7382 - 71+60 
7460 - 7525 
7525 - 7535 
7535 - 7595 
7595 - 7650 
7650 - 77! .. 0 
7740 - 7750 
7750 - 7820 
7820 - 72-60 
7860 ~ 7910 
7910 - 7965 
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Shale, grayish red t:0 mode:ra.te reddish brown, i.n part 
silty. 
Dolomite, sh gray to pale red, microcrystalline, 
nonporous; interbeds grayish red to pale red, fine 
grained, dolomitic sandstone, poor to fair porosity. 
Sandstone, pale red, fin~ grained, dolomitic, in part 
unconsolidated. poor to loc.11 ly good poros:i..ty; intcrb<~<ls 
moderate red to grayish red shale and pale red micro-
crystalline dolomite, nonporous. 
Dolomite, pale red, microcrystallinc, nonporous. 
Sandstone, as above, in part very dolomitic, in part 
fine to medium graineds subrcunded to well rounded, 
unconsolidat:ecl, assumed good porosi.ty; interbeds dolcmi.te, 
pinkish gray to pale yellowish brown and grayish red 
shale. 
Dolomite, pi.n.kit;h gray to -pale yellowish brown~ micro-
crystalline, nonporous; interbeds m,;ciium gray to grayi.sh 
n°d si1ale; tr.':lce clear to white fi:ic crystalline 
anhydrite. 
Dolomite, pale red, microcrystsllin~, arenaceous, no 
visible porosity; interbcds g red to rnoden1te red 
shale; trecc pale red to ~inkish gruy fine gr2ined 
dolomit:;.c. s.:.\ncstone:, poor porosity; trace clec:11: to white 
subtraneluccnt chert . .. 
A~hydrite, white to pinkish gray, 
dolomite 1 sh gray to pale 
c lline, nonporous. 
fine grained; interbe<ls 
lo~ish brown 1 micro-
Dolcmite, p&le yellowish b~own, ml rocrystalline, arena-
ce~us1 no vi3ible porosi~y; trace pale red fine grained 
dolornitic sandstone; ir..t.::z:beds me gray to grayh:h red 
shzle. 
• 
Dolomite, p:Lr:kish grey, trii.crocrysi:alU.ne, trace poor VUIZ!sY 
and intercrystalline porosity; trace clear translucent~--
chert; interbeJs grayish red and moderate red shale. 
Dolomite~ pale red, to pale yellowish brown, microcrystal-
lL~e, arcndcecuA in psrt, no visible porosity; interbed~ 
sltaJr,, as ai10,1c. 
Limestone, pinkish grny to pale lowish brown and pale 
7965 - 3025 
8025 .. 8045 
8045 .. 8060 
8060 - 8130 
8130 - 8140 
8140 - 8200 
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red; n1icritic, nonporous; int.:;;rbeds moderate red to 
grayish red and t:.\edium gray shale. 
Limestone, lig'.1t greenish brm,'11 to po.le yellow broi•ms 
mi.critic, .noni1znous; interb.;ecis grayish red and me<lh.1.m 
gray shale. 
Shale, grayish red tc moderate red, trace varicolored 
shale; slight trace l:tu!eston.e,, as aho·ve. 
Sandstone. pale red, fine grained, to coarse grained, 
subnngular to well rounded, f~ir porosity; interbeds 
grayU;h red sh:c1 e and pinki.,;h gray to pale yellowish 
brc·wT1, micriti::, nonpo:cot.:_r.a limesto11(::. 
Limestone, grayish pink, micritic, nonporous; interbeds 
grayish red to moder.:il:e red a.nd trac~ varic.olored shale, 
trace fine to coarse uncon:,,olidated sandstone, assu.'!led 
good porosity; 
Sandstone, gre.yish red> fine to medium grained, £haly, 
hematitic, peer porosity; interbeds shale> as above. 
Lirr:estone, pL.-Jdsh gray t:o pale red and light gray to 
pale yellowish brown~ mic ri. tic, nonporous; interbeds 
r:1ed:i .. um gray to greenish gray and olive gray ehale. 
190 
N. D. G • S • No • 16 
North:;rn Or.dnan'::'e No. 1 Frank;lhl Investment 
fi"'i S'.J, Sectio11 35, Tc,wrrnhi.p 133 North, Range 75 \Je.st 
E:-··~··)ris Cot1nty 1 North D~kota 
2950 - 2980 
29HO - 3025 
3025 - 3055 
3055 - 3060 
3060 - 3090 
3090 - 3095 
3095 .. 3105 
3105 .. 3135 
3135 - 31/.,0 
31!+0 - 3155 
3155 - Ji 6J 
3160 - 3IS5 
3185 - 3200 
Shule, medinn light g:cay to medium gray; interbed& 
pinkish gray to light gray micritic limestone, nonporous; 
trace to interbeds moderate ':,.dt"!icl:1 orange siltstone 
and calcareous shale. 
Anhydrite, white to pir~ki.:;h gr2.y~ f!m~ :.:.ryst.allin1.o; 
interbcds pole reddicih br:Y.rri shaJ.e, 
Slc<Jle, medium to dark gray (posdbly primarHy cavings). 
Sha le~ as above; trac,'.:! pale r.-ed microcrystal line dolo-
mite, tr.ac,~ poor vuggy porosity, no hydrocarbon shows; 
slight trace dark yellowish brown fine grained sandstone, 
poor to good porosity, trace questionable dead oil stain. 
Shale, varicolor-ed, p:rimarily moderate reddish orange 
to dark yellowish onmge, wa;i:y in part. 
Shalei as above, abundant ostracods. 
Lirn.estor.2, r;.:i.le yello,,irsh brown t0 medium dark gray, 
ft',;1gc:,,e.1:t.c-.l, rrJ.cd.tic) fo;,;,:i 1::. ferous (cc,ntains br.zchiopod 
Bp!nes), in part ostracodnl, a llaceous, nonporous; 
trace Eh::di i_:i.T:. to ve rJ c:ca rs C su b£:tngirla r to we 11 rou.nded 
very c::1lcar00us s.:incbt.on,!, nonporous; interbeds dar-k 
grny liguitit: sl-~alee 
Shale, varicolored; few scattered ostracods, as aboves 
locally abundant ostrncods. 
L.: · !1,,..,,,..-..,-.~• ,.~ ... ,...l -r·-""·, -r,-,~ .t ...... j .. · '· .;;1 ... rt·- ,. ... , r .r11¥:,,-,.me,,,.,,,1~:!i va" <. b~··','i 1.,1.cr:i. .... c.: ... o , .• ai,, .. ,ent"''·> a_g,. ,,u 
ceaus, nonporous, contains scattered brachiopod spines. 
mic. ri.. tic to t.~.:1 mic:rit.:tc limestone, noriporoos,; 
Shale, d~rk gray to black. lignitic; scattered free 
ligu:tte. 
Shale, varic9lored. 
Lim,~ston,~, grayish or,1r:;;e,. rr:icd.tic to micriti.c f..·agmen-
ta 1, nonpo,~01.!s. 
-
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N.D.G,S, No. 23 
Roes8~ au~ P~ndlcton, Inc. No. 1 J. J, Weber 
NE S1·l, Se,.::t:ion 35, Township 133 North, Ran_:;e 76 West 
Erranons Cotn1ty, 1,J-orth DBkota 
(Sample quality very poor 2990-3150.) 
2990 .. 3000 
3000 - 3040 
3040 - 3050 
3050 - 3070 
3070 - 3090 
3090 - 3100 
3100 - 3130 
3130 - 31HO 
3180 -· 3190 
3190 .. 32.00 
3200 - j250 
3280 - 3290 
Peak Dd.ll 
Shale, pale reddish brown, dolomitic; interbcds pale 
red to r:ale re,2,;:,,1.sh brown microcrystalline colomitei 
nonporous. 
Shale. as above; trace datk gray to black and greenish 
gray shale. 
Anhydrite, pinkish gray to white, fine to medium crystal-
line.; interbeds p.:1le. reddi:;h brown shale. 
Dolcmi.te, pinkish gray to pale red, microcryste.11 i.ne, 
calcareous, fi.r:ely arenaceous, nonporous; in part 
slightly anh.ydri.tic. 
Shale) varicolored. 
Sa1:iplt:: primarily cavings) trace shale, ,is above. 
Shale, dark gray, carbonaceous; trace lignite. 
Shale) varicolored. 
Limestone, grayish orange (10 YR 7/4) co pale yellowish 
bro\,:;ti, mi.critic to fr~gmcn.t:.:il mi.critic, fimd.y arenaceous, 
nonpc1:1ous. 
Lirn2stone, da~k gray, micritic, trace fossil s 
appear to be brechiopod spines, argillaceous, nonporous • .. 
Shale, varicolored, trace ostr~cods. 
Sh~le, as above; trace lig~ite 6nd ostr2coaa. 
Co. 
NE SE, Section fi, 
Emn1onf.1 (}c~Yt.1tyJ' North Dakota 
3010 - 3030 
3030 ··· 30.:iO 
Shale, mo<ler~te reddish bw,m, td1.ty; trace white earthy 
ar1hydrite11 
Sh2le, m0dium to dark gray; trac~ p~le red to pale yellow-
ish brown microcrystal lh,;: c,;,1lcnn.i:.1us dolomite, nonporous; 
tn,c,~ modernt~, reddish brown waxy ;.:hale. 
J050 - 3090 
3090 - 3110 
3110 - 3120 
3120 - 3150 
3150 - 3170 
3170 - 3190 
3190 - 3200 
3200 3240 
3240 - 3260 
3260 - 3230 
3280 - 3300 
3300 - 33CO 
3360 3370 
3370 - 3380 
33[;0 - 3Li00 
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Dolomite, pi~kish gray to pale r2d 1 microcrystalline, 
calcareous 1n part, nonporous; interbeds grayish red 
shale. 
Dolomite, as above, in pare finely arenaceous) non-
porous; intcrbeds shale, as above. 
Dolomite anci shale, as above; 10%-15% dark gray to 
black cai:bcnac201!S shale (possibly cavlr,gs). 
Dolomit,;:: pinkish gr.s1y to pale yel1 . .:)wish brown, micro-
crystalline1 calcareous, nonporous; interbeds grayish 
red sl:a.al e. 
Sandstone, \Jhi te to pinkish gray, very fine grained, 
oilty, sli~htly calcareous, poor to fair porosity) no 
hydrocarbon shows. 
Dolomite, light gray to pinkish gray, microcrystalline, 
calcareous, slightly argillaceous, nonporous; interbeds 
white fine crystalline anhydrite and grayish red shale. 
Shale, as above:. 
Dolomite ;;rid shai~ as i.n 3170-3190; interheds medium 
gr;:;y s11ale. 
Dolmnlte; pale yellowir;h bro,:n, fine to medium crysta.l-
linc, no visible porosity. 
Dolomite, int:~diuF1 '3-ark. gr~y to C:1r1~~ y·ellotrish. brot~1n, fin(~ 
to mediura ~rystalline, no visible ~orosity; intcrbeds 
varicolored ahale. 
Shale, varicolored; trac2 fine to medium grained, rounded 
shaly sandltons, nonpo~uus, 
Shale, v~ricolorcd. 
Sandstone, pale red to varicolored, ffiedium to very coarse 
grained, &c~ttereJ well rcu~dcd hema:itic lets, lnter-
pn:,ted gond porosity, no hydrou1rLon shows. 
Shale, varicolored . 
. 
Limestor12; pir11,ich gray, micritic to fragn1e.ntal, nonporct1s .. 
N.DoG.S~ No. 742 
}1obi.1 i1o. I:~22-JOP Krus1.:! 
SE N\'7., St~c icn JO, ·rcwnt;h.i.p 134 ~,Jorth 7 Range 75 t·Jest 
Eutnons Cct~11ty 1 i'"Jortl1 D,:.ko t.a 
3050 - 310G Sh.:.11c,, ,neci.um to d:n:k g,:ay and grec,nish gray; trc1c2. white 
earthy textured anhydrite. 
-
3100 - 3130 
3130 - 3160 
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Shale, ·macerate reddish brown and mcc.Hum gray. 
Shale, medium to dark gray; trace shale, as above (possi-
ble cavings). 
3160 - 3190 Shale, as above; trace pinkish gray, finely arenaceous, 
micrit:ic limestone, nonporous. 
3190 - 3200 Lj.mestone, medium to dark gray, micritic, slightly 
argillaceous, nonporous. 
3200 - 3210 
3210 - 3230 
3230 - 3250 
3250 - 3310 
3310 - 3320 
3320 - 3340 
Dolomite, pale yellowish brown, fine crystalline, cal-
careous> trace poor intercrystalline porosity, no 
hydrocarbon shows. 
Limestone, as in 3190-3200; trace ostracods. 
Shale, varicolored; trace to 10% fine to coarse well 
rounded ciuartz sand grains in samples, no hydrocarbon 
shows. 
Shale, as above. 
Sandstone, pale red, coarse to very coarse grained, hema-
titic in part, primarily uncenientcd free grains, fnir to 
good porosity, no hydrocarbon shows. 
Limestone, pinkish grey to pnlc yellowish brown, micritic 
to earthy textured, in part dolomitic, no visible 
porosity. 
N.D.G.S. No. 4212 
Chevron Oil Cm,rp.:my No. 2-1 Engh:.rn;,.n 
SE SE Section 17, Township 136 No:-tb., Range 76 We.st 
Emmons County, North Dakota .. 
3150 - 3270 
3270 - 3300 
3300 - 33l:.() 
3340 - 3350 
3350 ·- 3360 
Dolomite, pinkish gr..Jy to pale red, r.i.icrocrystalline, 
calcareous~ grades locally to dolo~itic micritic 
11.rnestone:, nGnporous; interbi2<.:L1 <lark. reddish brc\";n sl1&le .. 
Lir,,estone~ meC:ium z!·;Jy to browni.;;h gray, ~icritic, 
argillaceous, nonporous; interbede varicolored shale, 
medium to dark gra.y 1 grayish green, dark reddish brown, 
moderate yellowish brown. 
< 
Shale: varicolored, abundant dark reddish brown hues, 
locally mottled. 
Shale, dark gray, locally lignitic, with varicolored 
shale, as above. 
Shale, varicolored, as in 3300-3340. 
-
3360 - 3400 
31,00 - 3410 
Sandstone, clear to pRle red and dusky red, mediu~ to 
very coarse ~utrounded grains, dissag;r2gatcd, sc3ttered 
very coarse round~d he~atitic grains, good porosity, no 
hydrocarbon shows; interbeds dasky red to dark reddinh 
brown heraatitic shRle. 
Limestone, pi~cish gray to pale red, micritic to oolitic 
and fragmental 1 nonporous. 
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N. D. G. S. No. l 7D :; 
North !\meric.'.'!n Royalties No. l B,'lcl.lantls 
SE SE Section 22, Township 143 North, Range 103 West 
Golden Valley Cotu1ty, Herth Dakota 
7530 - 7550 
7550 - 7590 
7590 - 7610 
7610 - 7620 
7620 - 7654 
7654 - 7715 
7715· - 7745 
7745 - 7800 
7800 - 7fjGO 
7860 - 7890 
7890 - 79?.Q 
7920 - 797C 
7970 - 8000 
8000 - S086 
Siltstone, moderate reddi:::h brown, shaly. 
Dolomite, pinkish gray to pale red, fine to microcrystnl-
line, poor poro,dty; il1te:cbeds white tc pale r.f!d, fine to 
med:Lurr. grained dolcmitic sandstone, poor to fair porosity. 
Dolomite, aG above; inter.beds grayish red to dark reddish 
brown shale. 
Anhydrite, white, earthy-textured. 
Dolomite and sandstone, a~ in 7550-7590. 
Dolomite, light red to pale red, microcrystalline to 
fine crystallinei arenaceous, no ~isible porosity; inter-
beds light red to pale red and grayish red shHlc, in part 
very calcareous. 
Dclomite 1 pinkish gray to grayieh orange pink, fine 
crystalline, are~aceous in pa~t. no visible porosity; 
interbeds white tc grayish pi~k, fine grained, dolomitic 
snnd~tone~ poor to fair ~orcsity. 
Dolomite, pinkish gray, microcrystalline to very fine 
cl'.'yBtalU.ne, in part anhydritic, nonporom:: to t.race poPr 
vuggy porosity. 
Dolomite, pi.nkish gt'ay to moderate pink and pale red, 
microcrystnlline co fine crystalline, locally with poor 
porosity; interbeds light red to pale red calcareous 
sh,1le. "' 
Dolooitc .nnd shale, as above, shale in part: moderate red, 
subs,axy. 
Dolomite and shale, as abov~; trace pinkish gray to pale 
yellowish bro•,.;n and pa1.e red micritic nonporous limestone. 
Shale, grayish red to dark reddir.h brown; interbecls 1 imE:-
stone, as abovek trece oscracods. 
Sl1alei mediu::1 to dark gray, ca:::-Lonnceous, ligni.tic, 
scattered plant. £,:.:;,;r:1,0.~1t:s; interbf;ds pale bro,m to medium 
gray micritic, argillaceous limestone, trace ostracods. 
Shale and 1Jruestone 1 as above; trace to interb1:>ds shals, 
v~riouE red hues. 
8086 - iHOO 
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LiEiestonc, pinktsh gray, micritic, :tn p,irt wJ.i-h earthy 
texture, no visible porosity. 
N,D.G.S. No. 2894 
Sh~ll Oil Co~µany No. 41-24-1 Shell-~.P. Brown 
NE NE, Section 24, Township 142 North, Range lOJ West 
Golden Valley County, North Dakota 
7700 - 7723 
7723 - 7730 
7730 - 78ffl 
7841 - 71360 
· 7860 - 7830 
7880 - 7915 
7915 - 7955 
7955 - 7980 
7980 - S064 
8064 - 8090 
8090 - 8115 
8115 - 8lft0 
8140 - 3160 
Sil ts tone, moderat(.? reddish brown, shaly. 
Dolomite, pinkish gray to grayish orange pink, very fine 
crystalline, in part anhydritic, nonporous, 
Sandstone, pinkish gray to light red, fine to medium 
grained, subangular to locnlly well rounded, fair 
porosity; interbeds dolomite, as above. 
Dolomite, pinkish gray to light red, very fine to micro-
cryEtalline, in part silty 1 no visible porosity; inter-
beds moderate orange pink to light red very calcareous 
shale. 
Dolorn:Lte, ptnkish gray to pale yellowir-h bro,m, micro-
crystalline, nonporous. 
Dolor.iite 1 us above; interbcds dark reddish hr.mm shale. 
Dolc;nite, pinkish gray, nicrocrystnlline to fine crystal-
line, in pare finely aren~ceous~ nonpcrous> locally anhy-
dritic; trace clear to white fine grained ~ngular s2ndstone, 
fair porosity. 
Dolomite, as above, beco~ing increasingly anhydritic, 
nonporous. .. 
Dclontite., pinki.sh gr::y to pale red, microcryst,dline, 
trace vuggy porosity; interbeds grayish red purple shcle. 
Limestone, light bro~~i~h gray to nale yellowish brown, 
micritic, nonporous; intarbeds shalc 1 ~s above; trace 
ostracodo. 
Shcle, as above; witr; ostracodal limestone, as above; 
trace pale red, nonpormis: r.1.icritic limestone. 
' 
Limestone, as ;;:;bove; interbeds mccier.ate red to dnrk 
reddish brown shale. 
. ' 1 1' . ' ~1mestone, p& c ye 1ow1sn brown to cw!dium gray, mi.critic, 
argil laceous 1 ostr:J.co,~2 l,, nor!porous; int12rbeds -d~irk gray 
carbonaceous, in part lignitic, shale; trace shale, as 
above .. 
8160 - 8230 
8230 - 8260 
8260 - 8283 
8283 - BJOO 
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Shale, as .2Love, in part varicQl.orEid; interbeds limestone 
as above; trQce fine greined, p&le red, quartz sandstone, 
poor to fair porosity. 
Shale and limeston~. as shove; very slight trace very 
fine to fine grained snn~scone, well cemented, poor 
porosity, U.ght even stain. 
Shale, varicolored, 
L:i.rnestone, pinkish gray to white, micritic, nonporous. 
N,D.G.S. No. 41~0 
Amerada Petrcleu:n Corporation No. 1 Ramona Haldron 
SW SW Section 9, Tcrwnship 138 Norths Range 105 Hest 
Golden Valley County, North Dakota 
7400 - 7430 
7430 - 7440 
7440 - 71+66 
7490 - 7550 
7550 - 7570 
7570 - 75g5 
7585 - 7590 
7590 - 76CO 
7600 - 7630 
7630 - 7 645 
Shale, moderate reddish brown, lumµy, in part silty. 
Shale, as above; trace pinkish gray to moderat.: orange 
pink (5 YR 8/4) very fine grained, subroonded to sub-
angular, nonporous sandstone. 
Sandstone: as above, poor porosity, no hydrocarbon shows. 
Dolor:,ite, pinkish gray, p.sle yellowi'Sh brm,m to pale red~ 
microcrystelline, nonpcrous. 
Doloraite, pinkish gray to pale and dark yellowish l,r,)i-m, 
nricrocrystalltne, 11or1porotiS; trac(? piriki[Jb. gr·s.y oz:;r~·=!UC 
chert 7510-7520. 
Dolomite, pinkish gray to pale red} microcrystalline, 
sligh~ly arenscccus, nonpcrous • .. 
Doloudte, liD,ht red to p:i:ddsh gray, r:;icro:.:ryetalline, 
rtonporous. 
Dolomite 1 <,s ubove; interbt,ds r;;od;:;:c-Rte pink to moderate 
o;~ange pirrl, (lo R 7/4) t very calcm~eaus sh.a.le. 
Dolomite, pinkish gray, microcrystelline, scattered very 
poor vuggy porosity, no hydrocarbon shows . 
• 
LiKestnne, pale yellowish broYn, micritic, nonporous; 
irttcrbeds gr;iy:i.sh pinl:: tn pale yellowish brmm, mi.cro-
c rystalline, calcareous, ~onporous. 
Dolomite, grayish orange pink co light red and pale 
yellowish b:-uwnt microcry talU ... -.e, locally u1lcarec,u,.;, 
tnice pooi·: v11ggy porosity, no hydrocarbon cho,,18; trace 
limestone, ao above. 
76Lr.5 - 7675 
7675 - 7700 
7700 - 7710 
7710 - 7725 
7725 - 7770 
7770 - 7780 
7780 - 7800 
7800 782{l 
7820 - 7865 
7865 - 7C70 
7870 - 7855 
7885 - 7915 
7915 - 7935 
7935 - 7950 
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Limestone, pale yellowish b;:m,;n, microcrystalline, 
scattered poor vuggy porosity, no hydrocarbon shows; 
· very slight trace dolomite, as above. 
Limestane, pale to dark yellowish brown and pale red, 
micritic, in part slightly argillaceous, nonporous. 
Limestone, as above, in part mottled pale red to dusky 
red; interbeds dusky red, subwaxy, splintery shale. 
Shale, dark gray, very calcareous; grades to micritic, 
very argillaceous limestone, nonporous. 
Limestone, dark gray, micritic, very argillaceous, 
ostracodal, grades to and interbedded with very dark 
gray to black, calcareous, ostracodal shale; very slight 
trace very dark gray micritic limestone, poor vuggy 
porosity, heavy oil stain, good fluorescence and cut 
(77l}0-7750). 
Shale, dark reddish brown to dusky red, locally suhw:;xy; 
slight trace light gray siltstone and very fine grained 
silty sandstone, nonporous; truce pyrite. 
Shale, dark reddish brown and brm,mish gray. 
Shale, dusky red m,d medium gray 1 trace pyi:·itc ir1clusimu;, 
subwaxy. 
Shale, as sbove; trace light oJ.ive gray sh~le; trace fine 
sand g~ains in shale matrix 7830-784D, 
Shal,~, as above; i;U.ght tl'.'ac.e light gray silt[ltnne, 
grades to very firw no,1porcm.s t'andston~. 
Shale, dusky rerl to light oli\7(.: grey a~d light olive 
brown, in part suhwaxy. 
Shale, a.s abo•.re, i11 part mott1.ed, locally silty. 
Limestcnet pale ycllowieh brawn to light olive gray, 
micritic> very slightly argillaceous, nonporous. 
Limestone, as abav0; interbeds greenish gray subwaxy 
shale. 
N.D.G.S, No. 4308 
Skelly Gi Company No. 1 Artlmr r,einholt:z. 
SEN~ Secti0n ~3,· 139 North, Range 104 West 
Golden Vall~y County, North D~kota 
7510 - 75Ji'.,- Sh::.:le i".nd siltston::, mod(~r,1t~' rcddi:Jh brown; salt by 
log characteristics. 
753!+ - 7 565 
7565 - 7590 
7590 - 7610 
7610 - 7650 
7650 - 7700 
7700 - 7735 
7735 - 7770 
7770 - 7820 
7820 - 7890 
7890 - 791~1 
Sandstone, pale red, r1ne and trace very coarie grained, 
dolomitic and :i.n p;;"rt anhydrit:i.c, poor porosity. 
Dolomite:, pinki:,h zray to pale red, in part mottled 
microcrystalline, nonporous; interoeds dark reddish 
brown sh;:;12. 
Anhy<l:rite, clear to white, fine crystalline; intcrbeds 
shale, as above. 
Dolomite, pinkish gr::1y to pale red, mic-rocrystalline, 
trace poor vuggy porosity; interbeds light gray co pale 
red fine grained dolomitic sandstone, nonporous; inter-
beds shale, as above. 
Dolomite, as above, cherty, nonporous; int:erbeds dark 
gray and dark reddish brown shale. 
Dolomite, pinkish gray to pale red and pale yellowish 
brm,'11, microcrystalline to fine crystalline, nonporous 
to locally fair intercrystalline and vuggy porosity. 
Dolomite, as above, nonporous, cherty. 
Dolomite, light red, microcrystalline, locally earthy 
textured, nonporous. 
Lim~stone, l:i.ght gniy to pale yellowish brown, micritic~ 
ostracodal 1 nonporous; trace to interbeds pinkish gray, 
microcryst:~lline, r:.c,nporous, dolomite, and rr..oderate recd 
to groyiGh red shclc. 
Shale, meditim to 1;:l.~n·!t 
yellowish hrmm to l 
gray, carbonaceous; interbeds pale 
bro~nisb gray micritic limestone. 
Core (7941-7987) .. 
7941 - 7953 
7953 - 7953 
7958 - 7959 
7959 - 7960 
79 60 - 79 Ci2. 
Shaler <l~~k gray tc bleck, cstr~codal, containing 
ch.011ch_·0str-i.:.C.~}ns; int.crheds t.!a1:-k. g~ay shr1ly mi.critic 
l:tmestOneb 
1-iudstonc~ rnedium to d:c;rk grny: cc~1.tains plant fragments> 
pyri.tic. 
Limestune, pale ,ycllowis;h br.m,,1, micr.itlc, fragmental$ 
nonpo rc:~13. 
Sh~le, varicolored. 
Send tnne, dark ref bro•,n, medium to very coarse 
gra:Ln.:,d} sh:'.1ly, poc,··ly indun:tc"l, grades to pale red to 
pinkish gray well indurated sondstone, poor porosity. 
-
7962 - 7969 
7969 - 7972 
7972 - 7973 
7973 7977 
7977 - 7985 
7985 - 7987 
7987 - 8010 
8010 - 8020 
8020 - 8060 
8060 - 8075 
8075 - 8093 
8093 - 8130 
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Shale, v,:1ricolored; primarily medium to dark gray. 
Shale, varicolored. 
Limestone, .medium gray, micritic, scattered b;:yoz,oan 
fragments, nonporous. 
Shale, varicolored. 
Limestone, varicolored, micritic, argillaceous, ostra-
codal, contains Snirorbi s fragments; interbedi~ she.le, 
medium to dark gray an.d varicolored. 
Limestone and shale, as above) scattered chonchostrncan 
fragments. 
Limestone and shale, as above. 
Sandstone, clear to pinkish gray, fine to medium 
grained, fair porosity. 
Shale, medium to dark gray and dark red<liHh br.o~;n; 
inte:rbeds medium to dark gr.ay a:id light b:t·mmi.sh gray 
micritic limestone, locally octracodal, trace 
Spirorbis t;p. 
Sandstone, clear Co light gray, fine to medium grained, 
calcareous, poor to fair porosity; interbeds pale 
yellowish brown ostr2.coclal limestone. 
Shale. medium to dn:d.: gray; intei:beds limer.tone, as above. 
Limestone, light bro,,.,-r: to pele yr.::1 lcwish brown and light 
gray, micriti.c; interhcds gr<lytsh fHien and medium gr.:;y 
shale. .. 
N.D.G.S, N~. 4339 
Shell Oil Ccmpr,ny He. 14-20 Shell US/, 
SW SW Sec ticin 20, To,;mBhip 140 Noi:th. R[~r"ge 103 West 
Goldc~:1 'lallt~y Courity·, North 1)ak.ot::.r 
7450 7456 
7456 - 71,.70 
7470 - 7510 
7510 - 7570 
Anhydrite, grafish pink to pale red, microcrystalline, 
dense. 
D0lomitc 1 grayish or~nge pink to pale red, micr.ocrystal-
line to very fine crystalline, p0or to fair intercrystal-
line and vugey porosi 
Sandstone} pale red to pale reddish brown, very fine to 
fine g~ained, very dolomitic, poor porosity; scattered 
traces of grarish pink to pale red, nonpon,1:,; anhydrite. 
7570 - 7590 
7590 - 7617 
7617 - 7635 
7635 - 7645 
7645 - 7700 
7700 - 7760 
7760 - 7825 
7825 - 7850 
7850 - 7876 
7876 - 7890 
7890 - 7900 
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o;lomites pinkish gray to pale yellowish brown and pale 
red, microcrystalline, no visible porosity. 
Sandstone, grayish pink to pale red, fine to medium 
grained, in part with well :rounded frosted medium si::nd 
grains, primnrily fine subangular, well ce:mented, poor 
porosity. 
Dolomite, pinkish gray to pale r8ddish brown, micro-
crystalline to very fine crystalline, in part silty and 
finely arenaceous, no visible porosity. 
Sandstone, greyish orange pink, very fine to ::nediu.'ll 
grained, dolomitic, poor porosity. 
Dolomite, as in 7617-7635; interbeds pde 1:eddish 
brown to moderate red<lish brown shale. 
Dolomite, grayish pink to grayish orange pink, micro-
crystalline to fine crystalline, granular, in part 
finely arenaceous, poor to fair porosity. 
Dolomite, as above, microcrystall:1.ne to fine crystalline, 
locally fr;;1gmental, in p~rt nnhydritic, scattered vuggy 
porosity. 
nolomite, l\S above; inte-cbeds light brownid1 gray to 
pale yellowish brown micritic limestone, nonporous; 
i.nterhcds m:Jderatc red to gn.y:i.c:h red dolomi.tic shale. 
Limestone and shale, as above. 
Shale, pale red to moderate subuaxy. 
Limestone; light b.:-c\:11ish gr.:iy to pale yellow::l.f;h brow;1 
micritic,~scattercd ostracods, nonporous; scattered 
interbeds shale, as above. 
Core (7900-7953) 
7900 - 790] 
7903 - 7905 
7905 - 7911 
7911 - 7920 
Limestone, pale yellowish brown, micritic, nonporous; 
i.ntn"beds varico}or:':d ::;lH,le .s.nd w~1ite fine to medium 
crystalline 
Anhydrite. pinki~h nrav- fine cr,_.•st~lline. - t ,l • .:;.i .. 1. t.:c -' :, 
Limestone, medium to dark gray and locally dark reddiHh 
brown, micritic, argillaceous, nonporous, ~bundant toss1l 
fra;mcnts; interbeds dark gray to black c~lcarFous 
ost:raco6al shale. 
Shale, as above 1 several scattered one-half in~h to ~ne 
inch coarsely crystalline·(lac~ like crystals) anhydrj.te. 
7920 - 7933 
7933 - 7934 
79% - 7939 
7939 - 7940 
7940 - 791,,.2 
7942 - 7946 
7946 7951 
7951 - 7953 
7953 - 7975 
7975 - 8015 
8015 - 8030 
8030 - 8050 
8050 - 8070 
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Shale, as above; one L~c:.1 to t 1.m foot ir:terbeds r.1edi.um 
to dark gray micritic lim~stone, lcca11y w!LL abundant 
fossil fragments (possibly brachiopod or pelecypod 
fragments). 
Shale, dark gray to black, li 
fra&•tnents, 
ic, abundant pleut 
Shale, medium to dark gray, slickensided, loc~lly 
abundant pJant fragm2nts. 
Sandstone, grayish red to rr:oderate reddish br,nrn, f:i ne 
to coarse grained, very calcareous, pyritic in psrt, 
poor porosity. 
Shale, varicolored; thin disturbed interbeds fine 
grained white to pinkish gray fine gr~ined sandstone, 
nonporous. 
Shale, varicolored, in:::rease of reddish hues 7945-79!+6. 
Shale, dark reddish brown, disturbed bedding; trace 
varicolored shale. 
No recovery. 
Limestone, light brownish gray tc pale yellowish brown, 
micritici nonporous; int:erb!?.d::; lt,edium to dark gray arrd 
pale red to grayish red shale. 
Limestone~ ;:::.;i above, in part dd,:k grayish brown to dark 
gray; ince~beds varicolorad sl~le, scat~ered ostracods, 
trace sp. (increase of reddish hues 7985-8015), 
Shale, as ;:hove; intr,rbeds whitP to pinkish gray fine to 
mediu:n 
poor to fair porosity. 
Shale, mediu~ to dark gray nnd varicolored, 
n1icritic, in part e&rthy textured, nonporous .. 
N.D.G.S. No. 4467 
La:r:::ir 1hmt No, 1 Knnte: • F.:~·rst,reet 
SW N}J Sect:io-r1 
Golden Valley 
7500 - 7533 
7538 - 7)4n 
21, 140 i\ort:h, 
County, North Dakota 
Stltcton~o;, 1:i.oderate reddish oran;;e to pule rer1diBh 
brow,1, slu:ly. 
D0lcmitc 1 grayish pink to.pale red, very fine to micro-
crystallinc, trace po0r vuggy poro 
,, 
7548 - 7590 
7590 - 7600 
7600 - 7620 
7620 - 7654 
7654 - 7700 
7700 - 7750 
7750 - 7775 
7775 - 7835 
7835 - 7840 
7840 - 7873 
7873 - 7885 
7885 ., 7920 
7920 - 7945 
7945 - 7980 
7980 - 8070 
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Sandstone, pale red to light red, fine co medium 
grained, finer fractions iubacguler, ~editn fractio~ 
well rounded, frosted, fair to good porosity; int~rbeJs 
dolo~ite, as above. 
Shale, varicolored; with sandstone, as above. 
Dolomite, grayish pink to pale red., nonporous; intJ;.;:.:beds 
moderate reddish orange dolomitic shale. 
Sandstone, as in 7648-7690; interbeds dolomite, as above. 
Dolomite, grayish orange pink, microc:.:-ystalli.ne:, non-
porous; interbeds moderate reddi.sh brown shale and white 
to pale red, fine to medium grained, dolomitic sandstone, 
fair porosity, 
Dolomite, grayish pink to pale yellowish brown) micro-
crystalline to very fine crystalline, in part finely 
arenaceous and locally microgranular in textures locally 
with poor to fair porosity. 
Dolomite, as above; interbeds fine grained, subangular 
dolomitic sandstone, fair porosity. 
Dolonice, as above. in part grading to moderate pink, 
microcryRtalline, locally mecirun cryRtalline, poor 
vuggy and i.nta.rcr.ystalline porosity; interbeds light 
red to pale reddich brown shale. 
D,1J.01ntte, as shove, ln P·~i"'t fr~gn1cn.tc:~1, good vuggy 
porosity. 
Lime.Dtone, plnl:i.f:h gray to p.<ile yelloi-,ish brown 1 
micritic, nonp::.;~-:-ous; interbecl.~; mode·c":1.te red calcareous 
sh.J le. .. 
Shale, as above; interbeds µale red m:i'.criti.c limestone, 
Li.r::esto::1e and shale, as abc,ve, intcrbeds pale yellowish 
bro, ... n1 micritic li1nestorte,\ nonporous!I scattcrr!d t1 .. acf: 
ostracods. 
Lj.r:-,estone, grayish or:::nge pink to e yellowL,li brown, 
micritic, nonporous, ostracodel; intcrbcds medium to 
dsrk gray shale; trace shale, as above. 
Shale; medium to d .. irk gray, very ostracodal; inr.erbeds 
li~estone, as Rbcve. 
Shale, as above, with trace varicolored shale; intetbeds 
pale yellowish brown micr:i.tic nonporous limestom~·; 
scatt:ei:cid ostracods, one gdstropod fr.:igment (8(1/,-5 ·::3050). 
8070 - 8080 Limestone, grny:i.sh pinki micritic, in part earthy tex-
tured, no visible porosity. 
N.D.G,S. No. 4498 
Fubco Empire No. 14-16 Federal 
SE SE Section 14, Township 139 North, Range 103 West 
Golden Valley County, North Dakota 
7470 - 7498 
7498 - 7560 
7560 - 7645 
7645 - 7720 
7720 - 7800 
7800 - 786'.'.; 
7862 - 7915 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline to very fine crystalline, poor 
porosity; interbeds grayish pink to pale red sandstone, 
very fine to medium grained, subangular to subrounded, 
poorly cemented, fair porosity, trace pale reddish brown 
calcareous shale. 
Sandstone and dolomite, as above. 
Dolomite, pinkish gray to pale red and grayish aranBe 
pink, microcrystalline, no visible porosity, in part 
arenaceous; interbeds pale reddish brown to dark reddish 
brown shale, (dolomite becomes anhydritic 7710-7720). 
Dolomite, as above, increasing percentage shale, as 
above; trace chert, white> translucent. 
Dolomite, pinldsh 3ray to moderate orange pink, micro-
crystal Ene, nonporous; interbeds pale reddish brown to 
moderi\te reddish brm-m $hale. 
Lirr..estcne, light brownish gre,y to p;:;le yeJ.lowish hrownJ 
micriti.c, non?orous; tr~ce gn:.yi.sh green and f;rayish 
red shale, scattered trnce ostracocls; lh,estone color 
grading ~ocally to pale rcdrli brown. 
Core (791~:;-8063) 
7915 - 7911} 
7918 - 7920 
7920 - 7922 
7922 - 7930 
7930 - 7951. 
7951 - 7953 
Footcgc correction. 
Limer;t.o:1e., as above, intc1·hedd0cl with dark reddish b1:·own 
to motl~rate reddish brown shale. 
Shale, as above, slickensided, inclusions of anhydrite. 
Shale, varicolored; thin interbeds light brownish gray to 
brownish gray micri.tic lim<:;stone, nonporous. 
Limestone, as above, locally d3rk gray, argillaceous; 
interbeds medium to dark gray and gn:ryish brnwn shal_e, 
locally bec0ming varicolored. 
AnhydrJ.te) white tc grayish brown, fine crystalline. 
7953 - 7972 
7972 - 7973 
7973 - 7982 
7982 - 7996 
7996 - 8010 
8010 - 8014 
8014 - 8018 
8018 - 8040 
80<'1-0 - 8045 
801+5 - 8049 
80l:,9 - 3060 
8060 - 8080 
8080 8092 
8092 - 8100 
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Limestone, dark gr~y to bl.ack, micr:Ltic, Argillaceous, 
anhydritic, nonporous; interbeds dark gray slwlc, trace 
to interbeds with abundant ostracods; scattered chon-
costracans at 7963 a:,d bra,'kish wut:E-n- pelecypods at 
7971. 
Sandstone, medium to coarse gr2i.ned, well r.ounded 
calcareous, very pyritic, nonporous; thin interbeds 
dark gray ostracodal shale. 
She.le, dark gray to black, ostracodal trace chonchostra-
cans; interbeds dark gray argillaceous micriti.c limestone; 
linguloid brachiopod 7979-7980, pLmt fragments 7980-7981. 
Shale, medium gray, plant fragmentss trace ostracods. 
Shale, medium gray, disrupt:ed bedding, slickensided. 
Shale, as above; thin wispy interbeds fine grained quartz 
sandstone, clay infilled porosity. 
No recovery. 
Sandstone, as above; interbeds medium gray arenaceous 
shale. 
Shale, medium gray, arenaceous, 
Shale, as above, grades to grayish red, in part mottled. 
Shale, grayish red, mottled medium p,ray in rir.rt, 
arenaceous, slickensided, scattered plant frGg~encs. 
Sandstone, grayish red, fine grained, subangular to 
subrounded, shaly . 
.. 
Shale, grayish redt subwaxy. 
Limestone, pinkish gray, micritic. 
206 
N.D.G.S. No. 232 
Youngblood and Youngblood No. l Kfslstrom 
SW SW Sectic,n 26, Township 133 North, Range 83 West 
Grant County, North Dakota 
3750 - 3770 
3770 - 3795 
3795 - 3810 
3810 - 3815 
3815 - 3870 
3870 - 3920 
3920 - 3940 
3940 - 3970 
3970 - 3980 
3980 - 4000 
4000 - 4010 
4010 - 4020 
4020 L,060 
4060 - 4090 
. 4090 - L,110 
4110 - !+120 
Shalet moder.ate to dark reddish brown. 
Dolomite, pale red and pinkish gray, microcrystalline, 
non.porous; trace white microcrystalline t.o fi.ne crystal-
line anhydrite. 
Sandstone, pale red to moderate reddish orange, very fine 
to fine grained, anhydrite luster mottling, slightly 
calcareous, poor to fair porosity, no hydrocarbon shows. 
Anhydrite, white to modernte orange pink, very fine to 
medium crystalline. 
Sandstone, as in 3795-3810, pinkish gray in part, poor 
to good porosity, no hydrocarbon shows. 
Dolomite, pinkish gray to pale red, microcrystalline, 
locally anhydritic, nonporous; trace pinkish gray to 
clear very fine grained, slightly calcareous sandstone, 
poor to fair porosity, no hydrocarbon shows. 
Sandatone, grayish orange to pinkish gray, fine grained, 
anhydr:i.tict poor porosity, no hydrocerbon shows. 
Dolomite, pale red to pinkish gray, microcrystalli1,e. 
nonporous. 
Shale, medium to dark gray. 
Dolomite, medium g:-ay, rnicrocrystalline, calcareous, 
srgill2ceons, nonporous. 
Shale, moderate reddish hrm,•n, in pr•rt waxy; with m<.::dium 
to d,.:;d: gray and greenish gray shale. 
Shale, as above, with u:acc pi.n:~ish gray to white, .Eine 
cryst<iJ.line anhyd:ri.te. 
Shale$ raedium to dark gray anri greenish gray. 
' Shale, as nbove, trace moderate reddish brown and dark 
yellowish orDnge shale . 
Sandstone~ pinkish gray to white, very fine grained, silty, 
fair porosity, no hydrocarbon shows; abuncfant sh.ale! as 
above. 
Shale, dark gray to black, carbonaceous. 
41.20 - 4130 
4130 - l1-150 
4150 - /~160 
4160 - 4180 
4180- - 4220 
4220 - 4245 
4245 - 4255 
4255 - 4265 
4265 - '~275 





4350 - 4360 
4360 - l+:,75 
4375 - !, 380 
4380 - 1.335 
4,, or: JU.) - l+J90 
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Anhydrite, white t,1 p.i.nkish gra)·\, fine crystalline. 
Shale, medium to dark gray, ir1 part carbonaceous. 
Dolomi.te, madium light gr.:1y to brownish gray, micro·· 
crystalline, locally anhydritic, nonporous; trace 
anhydrite as in 4120-4130. 
Sh.:;le; varicolored, gray hues most common. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fine crystalline, calcareous, slightly 
anhydri tic, nonpo r<JUs. 
Shale, varicolored. 
Sandstone, pinkish gray to white, very fine to fine 
grained, subangular to eubrounded, slightly calcareous, 
fair porosity, no hydrocarbon shows. 
Shale, varicolored. 
Sandstone, as in 4245-4255. 
Shale, varicolored; increased percentage dark yellowish 
orange sh::1le. 
Limestone, pinkish gray, m.icritic 1 slightly frag1m:mtal., 
nonporous. 
Sh~le. varicolored, as in 4275-4290. 
Shale, varicolored; increased percentage grayish red 
shale. 
S:tllston,;:: moderate reddish orange, calcareous; abundant 
shale, as abov~. 
Shale, varicolored; prirnar.u.y rr,ecaum to d:i.rl::. gray and 
gray (possibly cavings); trace pinkish gray to 
pale red fine to co,...,rse, sub,irtgular to subrm1nd 1 sl:Li;htl.y 
calcareous sandatone, poor porosity, no hydrocarbon 
shows. 
Dolomito, pinldsh g!·ayt mi.crocrystalline~ calcareous, 
poor porG1,Jity, no hydrocarbon shows. 
Limei,tcme, dark yeJ.lowi::,;h brm,n:1, micritic, nonporous. 
Lime.::;ton.c,. medium grc:y tc brc1,.".'1ish gray, oolitic, 





N.D.G.S. No. 3636 
cardi11al Petroleum,. Lone Btur Produci.ng 1 
National Bulk Carriers No. 1 Bierwagen 
SW NE Section 1, Township 133 North, Range 90 1:e.st 
GrDnt County) North Dakota 
5250 - 5280 
52BO - 5300 
5300 - 5370 
5370 - 5385 
5430 - 5460 
5460 q 5510 
5510 - 5530 
5530 - 55 70 
5570 .. 5630 
56JO - 5650 
Shale, medium to dark gray and greenish gray, r.ioder.atc 
reddish brown; trace light gray calcareous siltstone. 
Sandstone, moderate reddish orange, very fine to fine 
grained, subangular to subroun<ledi very anhydritic, pri-
marily nonporous, trace poor porosity, no hydrocarbon 
shows. 
Dolomite, moderate orange pink, mi.crocrystalline, cal-
caraoL~, poor to fair interc~ystalline and vuggy 
porcsity, no hydrocarbon shows; interbeds moderate 
reddish brown shale, 
Shale, dark reddish brown, locally mottled grayish 
green. 
Shale, as above; trace pinkish gray to pale red very 
fine to fine grained slightly calcRreous sandstone. poor 
to fair porosity, no hydrocarbon shows, 
Shale, as in 5370-5385; trace pinkish gray t..:i pale red, 
rnicroc1.7stalU.ne, nonporous dc.:il0mitt:>:; sligltt t:n~ce 
sandstone, as above. 
Dolomite, as above 1 trace fair to good vuggy porosity, 
no hydrocarbon shows; trace fine griliued well roi.mded 
froAte<l sa~1d gcains er:J1edded in dolomite; e.tmndai1t 
med5 .. um to dark. gray 1 greenish gray· and d<lrk ri~d~lis'ii 
brown shale. 
Dolomite, pinkish gray to moderri.tc ora.:,,ge pink and 
grayish orange pink, mlcrocrystalline; abundant medium 
to dark gnJ.y shale. 
Dc1lom:l.t1c~, pinkfa h gray 
finaly sre~aceous, 
sandstone} anhydritic, 
reddish brown shale. 
to pale red, microcrystalline, 
to very dolomitic fine grsincd 
nonporous; inte!"b00:"; rn0dcra te 
Dolomite, pink'ish gr,~y, microcrystallinc, nonporous; 
trace dolomi.tic sandstone and shal2, as above. 
Dolomi·te, pinkish gray to pale~ yellowish brown, mici:o-
crystalline, c,~lcc.reous, nonp0rou:::; interbeds white to 
pinkish gray microcrystalline to earthy textured anhyd-
rite, 
5650 - 5710 
5710 - 5740 
5740 - 5760 
5760 - 5790 
5790 - 5820 
5820 - 5870 
5870 - 5900 
5900 - 5950 
5950 - 5970 
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Dolomite, pal':\ yellowish brown ,md li.ght. brownish gray, 
microcrystalline, calcareous, slightly :-n:gi.llac,·ous, 
nonporous; abundant dark gray and moderate reddish 
brown shale. 
Dolomite; pinkish gray, microcrystalline to microsucro-
sic, calcareous, no visible porosity. 
Dolomite, as above; interbeds varicolored shale. 
Dolomite and shale, as above; trace pale yellowish 
brown micritic limestone, nonporous, trace ostracods. 
Limestone, pale yellowish brown to brownish gray> frag-
mental micritic, ostracooal, argillaceous in part, 
nonporous; interbeds mediu:n to dark gray and very du.sky 
red shale; trace brachiopod fragments 5810-5820. 
Limestone, as above; interbeds varicolored shale, 
scattered ostracods. 
Shale, varicolored, scattered ostracods. 
Sandstone, pinkish gray to grayish orange pink, very 
fine to coarse grained, subrounded to well rounded, 
calcareous, poor porosity, no hydrocarbon shows; trace 
grayish red calcareous siltstone. 
Dolomite~ pinkish gray, microcrystalline, calcareous, 
slightly anhydriti.c, poo:r intercrystalline porosity, 
no hydrocarbon shows. 
N.D.G.S. No. 4100 
Union Oil of California No. l N.P.R.R. 
NW NW Sect::i.on 23, To~mshi'f) 131 North, Range 85 West 
Grant County, North D.,kota 
3900 - 3920 
3920 - 391+0 
39t,O - 3960 
3960 - 3980 
SUtstone, moderate reddish orange. 
Sandstone, white to pinkish gray, fine to medinm. grain(:d, 
subangular to subrounded, slightly calcareous, poor to 
fair porosity, no hydroc,ubon shows. 
Shale, pale rnddish brown. 
Dolomite, pinkish gray to pH le red, mic rocrystallinc, 
nonporous; inte~beds white microcrystalline to very 
fi.ne crystalline dolomite; interbc.ds moderate reddish 
orange calcareous shale. 
3980 - 4000 
4000 - 4030 
4030 - fi.040 
4040 4080 
4080 - 4110 
4110 - 4130 · 
4130 - 4150 
4150 - 4180 
. 4180 ·- L;.200 
4200 - lt230 
4230 - 4280 
4280 - 4290 
4290 - 4380 
4380 - 4410 
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Sandstone, pale reddish Lrown, fine grained, trace 
medium grains, st,bangular to suhrcunde.d, slightly cal-
careous, in part slightly to very anhydritic, pocr 
intergranular porosfty, no hydrocarbon shows. 
Dolomite, pinkish gray to pale red, microcrystalline 1 in 
part microsucrosic, poor to fair vuggy and intercrystal-
line porosity, no hydrocarbon shows. 
Shal~, moderate red (5 R 5/4), calcareous, dolomite, 
as above; trace pale yellowish brown micritic limestone, 
nonporous. 
Shale, grayish green, interpreted to be cavings; dolomite 
as in 4000-4030; trace white chert, and trace pale red-
dish brown, slightly calcareous shale. 
Sandstone, pale red, fine to medium grained. subangular 
to subrounded, slightly calcareous, trace poor inter-
granular porosity, no hydrocarbon shows. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; trace to interbeds moderate reddish brown 
shale. 
Shale, as above. 
Shale, mod~rate reddish brown; interbeds pinkish gray 
microcrystalline dolomite, nonporous; trace medium gray, 
very calcareous siltstone • 
Anhydrite, white, earthy to clear, fine crystalline; 
trace shale, as above. 
Dolomite, medium gray to pinkish erayi rr,icroci:ystalline, 
argillRceo~e, no visible porcsity; interbeds dark grey 
dolomitic, blocky shale; trace pyrite. 
Shale, medium to dark gray, trace moderate reddish bro-;m 
shsle (lithology logged in this interval may be primarily 
cavings). 
Anhydri.t:e, light to medium gluish g1·,,y; samples primarily 
sf.1ale, as ah(rve .. 
Shale, mediu1~1 'to d8rk gray and ?,n>.,,nish gr.e.y, trace 
moderate reddish broYa, trace pinkish gray microcrystal-
line~ calcareous dolomite, nonporous; trace varicolored 
h .• Si.al.e. 
Dolomite, dark yellowish brown, odcrocrystalline, locall} 
fine cryst2lline, calcareous, ucattcred poor to fair 
vuggy porosity, no hydrocarbon shows. 
4410 - 4430 
4440 - 4460 
4460 - 4470 
4470 - 4480 
4480 - 4495 
4l~95 - 4520 
4520 - 4555 
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Shale, varicolored. 
Shale, as above, with dark gray carbonaceous shale, 
trace lignite. 
Limestone, pinkish gray, micritic, finely arenaceous, 
trace medium well rounded sand grains, grades to very 
calcareous nonporous sandstone; abundant shale, as 
above (probably in part cavings). 
Shale, varicolored. 
Sandstone, clear, very fine to fine grained, subangular 
to subr.ounded, grains free, interpreted good porosity, 
no trace of hydrocarbons; varicolored shale constitutes 
the primary lithology in interval (in part cavings). 
Sandstone, as above, occasional pinkish gray poorly 
cemented grai.n clusters, no hydrocarbon shows. 
Dolomite, pinkish gray, microsucrosic; questionable 
porosity, no hydrocarbon shows; interbeds dark gray 
shale. 
Siltstone nnd shale, mo<lerate orange pink to moderate 
reddish orange and pale reddish browns calcareous. 
N.D.G.S. No. 4111 
Union Oil of California No. 1-15 N.P.R.R. 
SE SE Section 15, Townshir, 132 North, R.rnge 81+ West 
Grant County, North Dakota 
3760 - 3790 
3790 - 3800 
3aoo - Je20 
3820 :- 3830 
3830 - 3840 
Shale, dark reddish brown, in part silty, slightly 
calcareous . .. 
Anhydrite, white to clear, fine crystalline to earthy; 
trace pinkish to pale red 1 calcareous dolomite, 
non po rott 13 , 
Sandstone, moderate orenge pink (10 R 7/4), fine to 
medium gn,ined, mod2rately m:11 ro1Jnded, fair sorting, 
in part .:mhydriti.c ,:md colouitic! poor to fair porosity) 
no hydrocarbon sho~s; trace pale red microcrystalline 
dolomite, nonporous. 
Sandstone, as above, in part pinkish gray, abundant free, 
fine to medium, moderately wc::1.1 rounded to well roundrid 
quartz grainsj int~rpreced fair to good porosity. no 
hydrocarbon shows; interbedded moderate reddish brown 
sh::ile. 
No sarr.ple, 
3840 - J850 
3850 - 3860 
3860 - 3880 
3880 - 3910 
3910 - 391,.0 
3940 - 3970 
3970 - 3990 
3990 - 4000 
4000 - 4010 
4020 - 4160 
4160 - L,180 
4180 - 4220 
4220 - 42.30 
4230 - 4'.U,O 
4240 - 42Ci0 
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Sandst.:>ne, as above, with r.:iedium gray shale (possibly 
cavi.ngs). 
Limestone, moderate orange pint,;, (10 R 7/4) very earthy, 
argillaceous (may n~present interformational erosion 
surface). 
Dolomite, pinkish gr::'!y, micrccrystalline, dense with 
interbeds sandstone as in 3820-3830. 
Dolomite, as above, grades to very pale orange (10 YR 
8/2)t microcrystalline 1 poor intercrystalline porosity, 
no hydrocarbon shows. 
Shalet medium gray to dark gray and grayish green 
(possibly cavings). 
Sandstonet pinkish gray to pale red, very fine to fine 
grained, dolomitic, subrounded poor to fair sorting, 
poor porosity, no hydrocarbon shows. 
Dolomite, pale red, microcryst:alline, anbydritic, dense; 
trace very fine grained pinkish gray sandstone, dolo-
mitic, nonporous. 
Shale, moderate reddish brown, dolomitic. 
Shalet dsrk gray to grayish black, calcarr=c:1s, grf'de.,,. 
to very argillaceous micritic limestone. 
Sandstone, pinkish gray to white, very fine to fine 
grained, slightly dolomitic, poor to fair porosity, no 
hydrocarbon shows, 
Sandstone, pinkish gray co greenish gray. very fine 
grained, s~lty in pare, very calcareous, no visible por-
osity; interbeds dolomitei as above, and medium gray, 
silty to argillncecus micritic limectone; abundant dark 
gray and greenish gray shale. 
Lithology as above; with incrc;:1se of moderate reddish 
brown shale. 
Dolomite, pinkish gray to p;,le yelJ.owish brown, micro-
crystGlline to very fine crystalline, calcareuus, no 
visible poros~ty. 
Li.me.stone, moder.:n:c yellowish brown (10 YR 5/4), 
earthy to ruicrosucrosic, no effectiv,., porosity. 
Limestone, medium gray, .ftagmerit.:al and fossiliferou:'.). 
Dolomite, moderate yellowish brown to pale yellowish 
bnn,m, microcrystalline, earthy; with li.ml?.ston.e, as 
above. 
4260 - 4270 
4270 - 4280 
4280 - 4320 
4320 - 4360 
4360 - 4370 
4370 - 4400 
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Shale, varicolored, ~edium to dark gray, moderate 
reddish brm•m, mo:fo:ca t.e yE!l lowish brown, subw.s..xy in 
part. 
Sandstone, pale red antl pinkish gray t.o pale yellowish 
b:rown, fine tc medium grained., subangnlar to moderately 
well rounded, poorly sorted, cnlcareous
1 
poor porosity, 
no hydrocarbon shows. 
Sandstone, as above, with abundant free sand grains, 
interpreted fair to good porosity, no hydrocarbon show; 
occasional interheds greenich gray shale containing 
scattered embedded sand grains. 
Shcle, varicolored as in 4260-4270; abundant free fine 
to medium sand grains probably from unit above. 
Shale, dusky red to moderate reddish bro,,m, contains 
abundant embedded fine sand grains. 
Sandstone, pinkish gray to pale red, fine grained, in 
part calcareous, locally silty, poor porosity, no 
hydrocarbon shows. 
Limestonet pinkish gray, mi.:ritic, trace oolitic, in 
part earthy, no visible porosity. 
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N,D.G,S. No. 511 
socony Vactmm No. F-l4·2'!p Jacobs No. 1 
sw SW Section 24~ Township 131-1- North, R"'nge 96 West 
Hettinger County, North Dakota 
6400 - 6425 
6425 - 64.50 
6450 - 6590 
6590 - 6670 
6670 - 6690 
. 6690 - 6760 
6760 - 6780 
6780 - 6820 
6820 - 6860 
6860 - 6920 
6920 - 6970 
6970 -. 6990 
6990 - 7010 
Siltstone, moderate reddi.sh brown, slightly calcareous. 
Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, trace poor vuggy porosity. 
Sandstone, grayish orange pink to light red, fine to 
medium grained, locally with scattered coarse grains, 
subangular to well rounded, slightly dolomitic, poor 
to fair and locally good porosity; interbeds pinkish 
gray to white earthy anhydritic dolomite; trace modecate 
reddish brown shale, 
Dolomite, pinkish gray to pale red and pale red purple, 
microcrystalline, locally anhydritic, no visible 
porosity; trace to interbeds sandstone, as abov~. 
Anhydrite, white, microcrystalline, earthy • 
Dolomite, pale yellowish brown to light brownish gray, 
microcrystalline, nonporous; trace to interbeds pinkish 
gray, fine grained, anbydritic sandstone, very poor 
porcdty. 
Anhydrite, white, earthy, to light gray vitreous, fine 
to microcrystalline. 
Dolomite, medium to dark gray and brcwnish gray, micro-
crystalline, nonporous; interbeds dark gray shale. 
Dolomite, pale yello,·1ish brown 1:0 grayish pink, micro-
crystalli,ne, h:Lnt fragmental texture, poor vuggy 
porosity. 
Limestone, pale yellowish brown to brownish gray, 
micritic, locally slightly anhydritic, very dolomitic, 
non~x,rcus; i.ntci:beds dsrk gray and grayish red shale. 
Linestone, pele yellowish bro1,;n and brmmish gray, 
micritic, scattered ostracods, nonporous; interbeds 
gray and greenish gray shale . 
• 
Shs.le, varico1ored with dark gray shale; trace lime-
stone1 as above. 
Limestone, brownL=h gray to mf.:<:num eray, micritic, 
argillaceous in part; incerbeds dark gray and greenish 
gi:ay shale. 
7010 - 7110 
7110 - 7130 
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Sh , d' to darle gray and varicolored. scattered . a.Le, me 1.um ~ • 
trace ostracods. 
Sandstone, pinkish gray, very fine grained, slightly 
calcareous, nonporous. 
N,D.G,S. No. 1926 
Amerada Petroleum Corp. No. 1 R. Grosz 
NW NE Section 35, Township 136 North, Range 93 West 
Hettinger County, North Dakota 
6150 - 6185 
6185 - 6190 
6190 - 6280 
6280 - 6300 
6300 - 6345 
6345 - 6365 
6440 - 6460 
6460 - M-80 
6480 - 6500 
Shale, moderate reddish brown, silty, slightly 
calcareous. 
Dolomite, grayish pink, microcrystalline, cherty, 
nonporous. 
Sandstone, grayish pink to pale reddish brown, very 
fine to medium grained, subangular to well rounded, 
present primarily as free grains, interpreted good 
porosity; interbeds pinkish gray to light red and pale 
yellowish brown microcrystalline dolomite, nonporous. 
Dolomite, pale red, microcrystalline, in part arena-
ceous, nonporous; tr.ace white to clear fine to medium 
crystalline anhydrite. 
Dolomite, as above; with pinkish gray to pale yellowish 
brown m:tcrocrystalline to locally fine to medium 
crystalline dolomite, in part aren2ceous, pear to fair 
vuggy porosity, trace faint hydrocarbon stain. 
Anhydrite, white, microcrystalline, earthy textured; 
with dolomite, as above. 
Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, no visible porosity; abundant wh:Lte to 
clear subtranalucent chert; intei:beds white ta pink:i.sh 
gray fine grained <lolond.tic sandstone, poor porosity. 
Dolomite) pinkish grny to pale rE!d, m:lcrocrystalline, 
nonporous. 
Sandstone, rinkish gray to light and pale red, fine 
g-..·ained, sl:lgh'cJ.y dol0:1d.th:, asfH.J.U:ed good porosity; 
abundant dolomite in si-m1ples, as above. 
Dolo1:iite, pale yellmdsh brown, microcrystalline, 
nonporous. 
6500 - 6530 
6530 - 6545 
6545 - 6610 
6610 - 6630 
6630 - 6680 
6680 - 6730 
6730 - 6760 
6760 - 6790 
6790 - 6815 
6815 - 6830 
6840 - 6850 
6850 - 6870 
6870 - 6B85 
6885 - 6395 
6895 - 6920 
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Dolomite, as above; interbedded moderate or.:ir:ge ptnl~, 
verv calcareous earthy textured shale and pinkish gr&y 
,rery fine grained, ve~y dolomitic sandstone> vecy ?oor 
porosity. 
Anhydrite, white, microcrystalline, earthy textured. 
Sandstone, grayish pink 1 very fine to fine grained, 
poor ~orosity;. interbeds pale yellowish brown micro-
crystalline to very fine crystalline dolomite, no 
visible porosity; trace smoky gray translucent chert; 
trace pale red purple dolomitic shale. 
Anhydrite, white, microcrystalline, earthy teKtured. 
Dolomite, brownish gray to pale yellowish brown, 
microcrystalline, in part earthy textured and argilla-
ceous, no visible porosity. 
Dolomite, pinkish gray to pale yellowish brown~ micro-
crystalline to very fine crystalline, poor porosity; 
occasional interbeds pale red to moderate pink, micro-
crystalline nonporous dolomite. 
Dolomite, as above; :i.nterbeds pale red purple and 
greenish gray shale. 
Limestone. light brownish gray to pale yellowish 
brov.1n, m.icritic, o~tr2codal h, part, nonporous; inter-
beds shal~ as above, trace free ostracods. 
Limestone; as above, in part 111edium gray, argillaceous; 
interbeds medium to dark gray ;:;hale, scattered free 
ostracods. 
Shale, a::: above; interbeds r.,e:dium 5ray argillaceous 
and locally fossiliferous nocporous limestone. 
Sandstone, grayir::h pink fine to mediunl grained, 
slightly calcareous, subrounded, poor to fair porosity; 
abundant shale and limestone in samples, as above. 
Shale, dark gray. 
Lithology as in 6830-6840. 
Sha 12, dark g;:ay, carbona,:cm.is, abundant ostracods. 
Sandstone, pinkish gray to pale red, fine to very 
coarse~ grained, s1..Lghtly calu:rcous, fair to g,)od 
porosity. 
Shale, medium to <lark zrat, carbon.1,;,ceous. 
6920 - 6965 
6965 - 6980 
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Shaie, as above, with dark reddish brown shale; trace 
fine to coarse sandstone, ~sin 6885-6895, fair 
porosity. 
Sandstone, pinkish gray to pale red, very fine to fine 
grained, slightly calcareous, fair porosity. 
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N.D.G.S. No. 24 
Magnolia Petroleum Company No. 1-A North Dakota State 
SE NE Section 36, Township 11,l No:::tht Range 73 West 
Kidder County, North Dakota 
3000 - 3020 
3020 - 3040 
3040 - 3070 
3070 - 3110 
3110 - 3130 
3130 - 3150 
3150 - 3170 
3170 - 3180 
Shale, moderate red and grayish green to greenish gray. 
Anhydrite, pinkish gray to white, microcrystalline, 
dense, in part dolomitic. 
Shale, moderate red, calcareous, contains brecciated 
fragments of anhydrite and dolomitic anhydrite, as 
above; many fragments represent mud galled accretions. 
Dolomite, pale yellowish brown to pale red, microcrystal-
line, calcareous, snhydritic in part, dense. 
Limestone, pinkish gray to pale yellowish brown, 
micritic, nonporous, anhydritic. 
Dolomite, as in 3070-3110, with grayish red (10 R 4/2) 
shale interbeds. 
Shale> grayish red and greenish gray. 
Limestone, pinkish gray, mi.critic to fra.gmental~ trace 
poor porosity, no hydrocarbon shows. 
N.D.G. S. No. 748 
Caroline Hunt Trust Estate No. 1 E. B. Sander 
l\'!W NE Secti.on 32, To,,mship 142 North. Range 74 West 
Udder Cotmty, North Dakota 
3200 - 3220 
3220 - 3230 
3230 3?60 
3260 3300 
3300 - 3310 
3310 - 3330 
3330 - 3350 
Shale, grayish green with grayish red locally silty 
shale. "' 
No sample. 
Sh~le, as in 3200-3220. 
Shale, medium to dark gray and grayish green; trace 
worm tubes. 
No sample. , 
Shale, as in 3260-3300. 
Limectone, pinkish grayt mici·itic to fragmental:; 
nonporous. 
2J.9 
N,D.G,S. No. 590 
Caroline Hunt Trust Estate No. l F, M. Fuller 
SW SE, Section 6, Township 136 North, Range 73 West 
Logan County, North Dakota 
3000 - 3030 
3030 - 3070 
3070 - 3080 
3080 - 3100 
3100 - 3110 
3110 - 3130 
3130 - 3140 
3140 - 3150 
Shf'.J.e., medium to dark gray; trace white microcrystal-
line anhydrite and pinkish gray earthy microcrystalline 
calcareous dolomite, no effective porosity. 
Shale, dark reddish brown, locally mottled grayish 
green. 
No sample. 
Shale, medium gray to greeni.sh gray (possibly cavings). 
No sample. 
Dolomite, pale red, microcrystalline, nonporous; trace 
pale red and dark reddish brown shale. 
No sample. 
Limestone, pinkish gray, micritic to fragrnental, 
nonporous. 
N.D.G.S. No. 1355 
Calvert-Leach-International-We£ter11 No. 1·Arnold Gerber 
NW NW Section 11, Township 135 North, Range 72 Pest 
Logan Co~nty, North Dakota 
2800 - 2870 
2870 - 2900 
2900 .. 2910 
2910 - 2930 
Li~estone, pinkish gray, m!critic, nonporous, grades 
to microcrystalline, calcareous dolomite; trace milky 
white chert and white to clear fine crystalline 
anhydrite; trace rr:.edium to dark gray shale. 
Siltstone, grayish red to pale reddish brown, calcar-
eO\w; interbeds moderate reddish br.;wn, anhydritic, 
calc~r.eous shalt~; abuud:::r:t medium to very coarse 
subangular to subrounded q~artz sand grains. 
Shale, m<:::dium to dark gr,?.y; abundant sand grains, as 
above; trace silt$tone and shale, &s above (entire 
sample may reeresent trip cavings). 
Lim2.stone, grayish orange pi.nk, micrir.ic, nonporous 
(Note: no indication of presence of Pennsylvanian rocks 
in samples). 
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N,D.G,S. Ne. 1377 
Calvert-Leach-International-Western No. 1 A. Lang 
NW SW Section 21, Township 133 North, Range 71 West 
Logan County, North ::)akota 
2630 - 2650 
2650 - 2680 
2680 - 2700 
2700 - 2 710 
2710 - 2720 
Shale, light to medium gray and greenish gray, pyritic 
in part. 
Dolomite, pale yellowish brown, very fine crystalline 
to microsucrosic, calcareous, fair intercrystalline 
porosity, no hydrocarbon shows. 
Dolom:i.te, very pale orange·(lO YR 8/2) and pale re<l, 
in part calcareous, microcrystclline to cryptocrystal-
line, dense; occasional medium to very coarse moder-
ately well rounded, frosted quartz grains, some free, 
some imbedded in dolomite. 
Shale, greenish gray, calcareous. 
Li.mestone, pinkish gray, fragmental to oolitic, no 
visible porosity. 
Note: No indication of Pennsylvanian rocks prf'sent. 
N.D.G.S. No. 1835 
Herman Hanson Oil Syndicate No. 1 Welder 
NE NW Secticm 20, Township 133 North, Range 72 West 
Logan County, r:;orth Dakota 
2740 - 2798 
2798 - 2805 
2805 - 2806 
2806 - 2808 
2808 - 2H10 
2810 - 2811 
2811 - 2813 
2813 - 2Sl11-
No samples. 
She.le, moderate reddish brown, slightly calcareous, 
locally mottled greenish gray; trace white fine 
crystallirf'e anhydr:i.te. 
Shale, as above, with dissemin&ted fine to medium 
subangular to subrounded qu3rtz gr.:ins. 
Anhydrite, pinkish gr3y to pale red, fine to medium 
crystal line; interbeds f:i.rie to medium grained, sub-
angular to rr~oderately well rounded, .r.;nhydritic and 
calcareous quartz sandotonct nonporous, 
i 
Shale, as in 2805-2806, with anhydrite strinr,e.rs. 
Anhydrite, pule red, fine crystalline; interbeds 
greenish gray finely arenaceous shale. 
SandRtone, vari~olored, fine grained, shaly, nonporous. 
Limestone, p.:tle yellowish brown, micri.tic, scatt8red 
shale filled vugs, noneff~ctive porosity. 
2814 - 2815 
2815 - 2818 
2818 - 2819 
2819 - 2820 
2820 - 2824 
2824 - 2826 
2826 - 2832 
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Sandstone, as in 2811-2813. 
Limestone, pale red, micritic, dense, stylolitic; 
interbedded with sandstone, as in 2811-2813. 
Shale, varicolored, slightly calcareous. 
Limestone, pale yellowish brown, oolitic, nonporous. 
No samples. 
Sandstone, as in 2811-2813. 
Limestone, paie yellowish brown to pinkish gray, 
micritic to oolitic and fragmental, slightly anhydritic, 
nonporous. 
N.D.G.S. No. 1903 
Hennan Hanson Oil Syndicate No. 1 Jacob Piatz 
SE SE Section 26, Township 134 North, Range 72 West 
Logan County, North Dakota 
2700 - 2710 
2745 - 2750 
2750 - 2755 
2755 - 2.760 
2760 - 2775 
Limestone, pinkish gray, micritic, dolomitic, nonporous; 
trace white chert and clear to white anhydrite. 
Shnle, moderate reddish brown, silty, calcareous; trace 
pale red, micritic, silty li..1estone, nonporous (no 
sample 2720-2730). 
Sandstone, light brown, raedium to coarse grained, 
moderately w~~ll to ,vell rounded, free, uncemented, 
interpreted very good porosity, no hydrocarbon shows. 
Shale, varicolored; abund<'1nt moderate reddish brown 
shale. 
Shale, dark r;ray, trace chonchostracan. fragments; 
abundant rao<lr:.:rate reddish brown shale, as above. 
Limestone, pinkish gray to pale yellowish brown, 
micritic to fr.:1gmental micd.tic, nonporous. 
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N,D.G,S. No. 89 
General Atlas Carbon Company No. 1 A. Ketterling 
NE NE Section 15, Township 131 North, Range 73 West 
McIntosh County, North Dakota 
2900 - 29 30 
2930 - 2950 
2950 - 2970 
2970 - 2980 
2980 - 3000 
Limestone, pinkish gray to white, earthy, micritic, 
nonporous. 
Shale, moderate reddish brown (10 R 4/6), silty, 
slightly calczreous. 
Sandstone, clear to grayish red, fine to very coarse 
grained, suba:1gular to modern.teiy wel 1 rounded and 
occasionally wall rounded grains, mostly noncemented, 
interpreted good porosity, no hydrocarbon shows. 
Limestone, pale red, micritic, dense. 
Limestone, pinkish gray to very pale yellowish brown, 
micritic to very finely fragmental. 
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N.D.G,S. No 545 
Phillips Petroleum Co. No. 1 Hoehn 
NE SE Section 13, Township 152 North, Range 102 West 
McKenzie County, North Dakota 
7750 - 7764 Siltstone, moderate reddish orange to pale reddish brown. 
7764 - 7800 Dolomite, grayish pink to pale red, microcrystalline to 
fine crystalline, generally nonporous, in part with poor 
intercrystalline porosity; interbeds grayish red shale. 
7800 - 7915 Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline, nonporous, in part arenaceous, 
trace clear to white, translucent to subcranslucenc 
chert; interbeds grayish red to moderate red shale. 
7915 - 7930 Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, in part fragmental, occasional fragment 
with poor \.'Uggy porosity; interbeds grayish red to 
moderate red and mediu1n gray to greenish gray shale. 
7930 - 7960 Limestone, pale red to pale yellowish brown, micritic, 
scattered fossil fragments; interbeds shale, as above. 
7960 - 8000 Shale, grayish red to moderate red and medium to dark 
gray; interl>eds pinkish gray to pale yellowish brown, 
micritic limestone, nonporous. 
8000 - 8090 Shale, varicolored, splintery. 
8090 - 8130 Shale, as above; interbeds dark gray to black, carbona-
ceous shale and trace medium to dark gray micritic 
argillaceous limestone, a few fragments of very fine 
grained dolomitic sandi:;tor.e$ light brown to pinkish gray~ 
poor to faiJ porosity, with oil stain at 8120-8130. 
8130 - 8165 Shale, dark gray to black, splintery with varicolored 
splintery shale. 
8165 - 8200 Limestone, pale yellowish brown to light grayish brown, 
micritic, crgillnccous 1 no visible porosity; interbeds 
medium grey to greenish gray shale. 
N.D.G.S. No. 920 
Amerada Petroleum Corp. No. 1 Ro1£fsrud 
SE NE Section 11, Township 151 Iforth, Range 97 West 
McKenzie County, North Dakota 
7410 - 7440 Siltstone, pale reddish brown to moderate reddish orang~, 
shaly. 
-~ 
7440 - 7490 
7490 - 7535 
7535 - 7620 
7620 .. 7680 
7680 - 7730 
7730 - 7750 
7750 - 7770 
7770 - 7800 
7800 - 7830 
7880 - 7970 
7970 - 8000 
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Dolomite, pale red to pinkish gray, microcrystalline, 
ar~naceous, no visible porosity; interbeds pinkish gray 
to pale red, fine to medium grained sandstone, dolomitic, 
poor to locs.11.y fair porosity; interbeds pale red 
dolomitic shale. 
Dolomite, pale red to light red, arenaceous, micro-
cryitalline, poor to fair porosity, locally developed; 
interbeds grayish red to moderate red and light red 
dolomitic shale. 
Sandstone, light red, very fine to fine grained, dolo-
mitic, poor to locally fair porosity; interbeds dolomite, 
as above, arenaceous, trace shale, as above. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, locally anhydritic, nonporous; interbeds 
medium gray to grayish red shale, dolomite locally 
moderately arenaceous. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fine crystalline, part oolitic to pelletal, 
poor intercrystalline and vuggy porosity; interbeds gray-
ish red to moderate red shale. 
Dolomite, as above; trace pale red micritic limestone» 
nonporous. 
Limestone, pale red to pale yellowish brown, micritic, 
nonporous; ,1bundant dolomite, as above; interbeds medium 
gray to grayish red shale, trace varicolored shale. 
Sandstone, gr&yish red~ fine to medium grained, sub-
aneular, very shaly, no effective porosity; interbeds 
shale, as above. 
Shale, grayish red to p~le red and grayish red purple; 
interbeds medium to dark gray shale and pale red to pale 
yellowish brown, nonporous micritic limestone. 
Shale, as above, dark gray carbonaceous shale becoming 
dominent at 7890. 
Limestone) pinkish gray to pale 
micritic, nonporous; interbeds 
gray sh.ale. 
lowish brown, 
sh green to medium 
N.D.G.S. No. 956 
Gulf Oil Corp. No. l Bennie Pierre Federal 
NW SW Section 18) Township 148 North) Range 104. West 
McKenzie County, North Dakoca 
7640 - 7655 
Siltstone, pale reddish brown to moderate reddish brown, 
shaly. 
7655 - 7750 
7750 - 7820 
7820 - 7850 
7850 - 7870 
7870 - 7885 
7885 - 7970 
7970 - 8035 
8035 - 8067 
8067 - 8100 
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Dolomite, grayish pink to pale yellowish br?wn, micro-., 
crystalline to fine crystalline, poor porosLty, primar1Ly 
nonporous; interbeds medium gray to grayish green and 
grayish red shale. 
Dolomite, grayish pink to pale yellowish brown, trace 
pale red, microcrystalline, nonporous; trace white 
subtranslucent chert; interbeds pale red to grayish red 
dolomitic shale, occasional dolomite fragment with poor 
vuggy porosity. 
Dolomite, pale red to pinkish gray and pale yellowish 
brown, microcrystalline, nonporous; trace fragmental 
limestone with poor to fair vuggy porosity; interbeds 
pale red dolomitic shale. 
Dolomite, pinkish gray to pale yellowish brown, fine 
grained, fine crystalline to microcrystalline, poor to 
fair intercrystalline porosity; interbeds grayish red 
shale, trace pale red to pale yellowish brown micritic 
limestone. 
Shale, medium gray to grayish red; interbeds pinkish 
gray to pale yellowish brown and pale red micritic 
limestone, nonporous; abundant dolomite, as above, assumed 
to be cavings. 
Limestone, as above, trace shale, as above with medium 
gray to light greenish gray and grayish red shale; inter-
beds pale yellowish brown; micritic, nonporous limestone, 
trace ostrncods. 
Shale, medium to dark gray and black, carbonaceous in 
part; trace medium gray to pale yellowish brown, 
micritic limestone, nonporous; trace pyrite; trace plant 
fragments; i..ntQ.rbecls black, vitreous coal. 
Limestone, pinkish grny to pale yellowish b:rown, micritic, 
nonporous; interbeds medium gray to greenish gray she.le. 
Llmestone, 1:tght grayish brown to pale yellowish brown, 
micritic, nonporous; intcrbeds light grayish green to 
greenish gray shale. 
N,D.G.S. No. 1469 
Amerada No. 1 Bear Den Unit 
. NE SE Se~tion 25, Township 149 North, Range 96 West 
McKenzie County> North Dakota 
7520 - 7550 Siltstone, pule reddish brown to moderate reddish brown, 
sh.aiy, scattered fragments with salt coasts, trace salt 
in samples. 
7550 - 7605 
7605 - 7635 
7635 - 7690 
7690 - 7820 
7820 - 7835 
7835 - 7900 
7900 - 7950 
7950 - 7978 
7978 - 8030 
8030 - 8180 
. 8180 - 8200 
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Dolomite, pinkish gray to pale red, trace pale yellowish 
brown, microcrystalline, arenaceous in part, nonporous; 
interbeds moderate red to grayish red shale. 
Dolomit:e, as above, with fine to medium gra:i,ned clear to 
pinkish gray, subrounded to well rounded quartz s~ndstone, 
primari.ly unconsolidated, assumed excellent porosity. 
Dolomite, pinkish gray to pale red, microcrystall~ne to 
fine crystalline, arenaceous in part, nonporous; inter-
beds grayish red shale; interbeds pinKish gray to pale 
red, fine grained dolomitic sandstone, ~oor porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, arenaceous, in part earthy, poor inter-
crystalline porosity; interbeds sandstone and shale, as 
above. 
Sandstone, grayish pink, fine grained, dolomitic, poor to 
fair porosity. 
Dolomite, grayish pink, trace pale yellowish brown, micro-
crystalline to fragmental, poor vuggy porosity; interbeds 
medium gray to grayish red and pale red purple shale, 
trace white subtranslucent chert. 
Dolomite, pinkish gray to pale red and pale yellowish 
brmm, microcr.ystalline to fragmental, in part 
anhydritic, scattered poor to fair vu8gy porosity; inter-
beds medium gray and grayish red shale. 
Limestone, grayish red to pale yellowish brown, micritic, 
nonporous, in part dolomitic; inter.beds dolomite, as 
above, and grayish. red shale. 
Limestone, pinkish gray to pale yellowish brown, trace 
pale red, micritic, nonporous; interbeds medium gray to 
grayish ·red and moderate red shale, abundant dolomite, as 
above, assumed to be cavings, slight trace ostracods in 
limestone. 
Shale, grayish red to gray 1 trace varicolored 
shale; interbeds limestone, as above, with pinkish gray 
to pale yellowish brown, microcrystalline, nonporous 
dolomite; shale, as above 1 with dl!rk gray to black, 
carbonaceous; tt;ace pale yello.;ish brown limestone and 
pale red micritic liwcstone, as above, trace pyrite 
in samples . 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous, in part dolomitic; interbeds grayish green to 
medilli~ gray shale. 
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N D,G.S, No. 1572 
Phillips Petroleum Co. No. 1 Riggs 
SE SE Section 31, Township 151 North, Range 95 West 
McKenzie County, North Dakota 
7300 - 7310 
7310 - 7370 
7370 - 7460 
7460 - 7510 
7510 - 7550 
7550 - 7630 
7630 - 7655 
7655 - 7735 
7735 - 782.0 
7820 - 7880 
7880 - 7900 
Shale, pale reddish brown to moderate reddish orange, 
silty. 
Dolomite, pale yellowish brown, trace pale red to 
pinkish gray, microcryscalline, nonporous; interbeds 
grayish red shale and fine to coarse grained clear 
unconsolidated sandstone, assumed good porosity. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in part, nonporous; interbeds shale, as above, 
trace grayish pink to pale red fine grained to very fine 
grained dolomitic sandstone, nonporous to fair porosity. 
Doloruite, pale red to pinkish gray and pale yellowish 
brown, microcrystalline to fine crystalline, locally 
fragmental, poor intercrystalline and vuggy porosity, 
in part arenaceous, nonporous; trace sandstone, as above, 
with medium gray to grayish 1:ed shale and trace whi.te 
opaque chert. 
Sandstone, grayish pink to light red and pale red, fine 
grai.ned to very fine grain'c'<l~ dolomitic, poor to fair 
porosity; interbeds dolomite, as above, trace light red 
tc grayish red shale. 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline to fine crystalline, trace poor 
porosity; interbeds grayish red to moderate red shale, 
dolomite in part very areanceous. 
Limestone, pale red to pale yellowish brown, mic:dtic:, 
nonporous, abundant dolomite, as above. 
Shale. moderate red to pale red and grayish red; inter-
beds ~ale red to grayish red moderate red. micritic 
limestone. nonporous; trace pale yellowish brown 
micritic limestone. 
Shale, grayish red to moderate red and pale red to pale 
red purple; int,erbeds dark gray to black lignitic shale. 
Shale, medium to dark gray :tn part black, carbonaceous, 
trace lignite; interbeds grayish red shale near base of 
interval. 
Limestonet pale yellowish brown to pale red, micritic, 
dolomitic in part; interbeds medium gray to light greenish 
gray shale. 
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N,D.G,S. No. 2665 
Amerada No. 1 Oleson Unit 
NW SE Section 30, Township 153 North, Range 94 West 
McKenzie County, North Dakota 
7090 - 7130 
7130 - 7160 
7160 - 7210 
7210 - 7245 
7245 - 7300 
7300 - 7338 
7338 - 7420 
7420 - 7440 
7440 - 7500 
7500 - 75t,O 
7540 - 7558 
7558 - 7590 
Siltstone, moderate reddlsh brown to pale reddish brown, 
arenaceous, shaly. 
Dolomite, pale yellowish brown to pinkish gray, micro-
crystalline, very arenaceous, nonporo1.1s; interbeds 
grayish red to grayish red purple shale. 
Dolomite, as above; interbeds pinkish gray to pale red 
fine grained, dolomitic sandstone, poor to fair porosity; 
interbeds grayish red shale. 
Dolomite, pale red to pale yellowish brown, microcrystal-
line, nonporous; interbeds moderate red to grayish red 
purple shale. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red microcrystalline, nonporous; interbeds pinkish 
gray to light gray fine grained dolomitic sandstone, 
poor to fair porosity, trace moderate red to grayish red 
shale. 
Dolomite, as above; interbeds shale, as above. 
Limestone, medium gray to pale yellowish brown and grayish 
brown, micritic, fossiliferous, abundant ostracod fra~:.r,enttl, 
nonporous~ argillaceous in part; int.erbeds medit:.,n. to dark 
gray shale. 
Shale~ medium to dark gray, in part carbonaceoHs. 
Shale, gr~yish red to moderate red, trace to i11terbeds 
varicolored shale. 
Shale, dark gray to black, carbonaceous in part. 
S.nndstone, pinkish gray to pale t"e.d, fine grained, 
calcareous, poor porosity; interbeds shale, as above, 
with medium gray shnle. 
Limestone, pinkish gray to pale yellowish brown and 
medium gray, irdcritic, argi.llaceous in part; interbeds 
greenish gray shale. 
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N.D.G,S, No. 2746 
~- n. Hunt No. 1 Anna M. Holt 
NE SE Section 8, Township 153 North, Range 97 West 
. McKenzie County, North Dakota 
7700 - 7714 
7714 - 7780 
7780 - 7820 
7820 - 7900 
. 7900 - 7920 
7920 - 8005 
8005 · 8060 
8015 - 8060 
8060 - 8113 
8113 - 8190 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pale red, microcrystalline, nonporous, trace 
pale red to grayish pink, fine grained, dolomitic sand-
stone, generally nonporous, trace poor porosity; inter-
beds medium gray to grayish red shale. 
Dolomite, pinkish gray to pale red, trace pale yellowish 
brown, microcrystalline, arenaceous, nonporous; interbeds 
grayish red to moderate red shale. 
Dolomite, pinkish gray to pale yellowish brown, slight 
trace pale red, microcrystalline, nonporous; interbeds 
grayish red to grayish red purple and medium gray shale; 
trace white to light gray, fine grained, very dolomitic 
sandstone, poor porosity. 
Dolomite, as above, in part with poor to fair vuggy 
porosity; interbeds shale, as above. 
Shale, grayish red to moderate red, med'i.um to cfark gray, 
and trace vnricolored; interbeds pale red to p?.le yellow-
ish brown micritic line stone, nonporous; abundant dolomite 
in samples appears to be as in the Amsden above c1ncl appear 
to be cavings. 
Sandstone, light gray to white, fine grained, very 
dolomitic, nonporous to poor porosity. 
Shale, medj.urn t:o dark gray and bl&ck carbonaceous, trace 
coal, slight trace pinkish gray to pale yellowish brown, 
fine grained dolomitic sandstone, poor porosity and trace 
grayish red shale. 
Shale, dark gray an4 grayish red, as above, trace pale 
yellowish brown to mediu1n gray, reicritic limestone, 
argillaceous, nonporous. 
Limestone, pale yellowish brown, micritic, dolomitic, 
in part, nonporous; interbeds medium to dark gray shale. 
N.D.G.S, No. 2786 
.H. L. Hunt No, 1 USA "A" 
NW SW Section 15. Township 148 North~ Range 102 West 
McKenziE: County, North Dakota 
7790 - 7810 Siltstone, moderate reddish brown to pale reddish brown 
.slightly calcareous, shaly. 
7810 - 7875 
7875 - 7900 
7900 - 7950 
7950 - 7985 
7985 - 8010 
8010 - 8060 
8060 - 8085 
8085 - 8150 
8150 - 8200 
8200 - 8270 
8270 - 8290 
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Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds gr~yish red to medium gray shale 
trace pinkish gray to pale red, fine crystalline to 
microcrystalline anhydrite, trace pale red, fine 
grained, anhydritic sandstone, nonporous. 
Sandstone, as above, poor porosity; intcrbeds pale red 
microcrystalline, silty dolomite, poor porosity. 
Shale, grayish red to medium gray; interbeds pale 
yellowish brown to pale red microcrystalline dolomite, 
nonporous; trace pinkish gray, fine grained dolomitic 
sandstone, poor to fair porosity; trace white earthy 
textured anhydrite. 
Dolomite, grayish pink to pale yellowish brown, micro-
crystalline to fine crystalline, poor to locally fair 
intercrystalline porosity; interheds grayish r~d to 
medium gray shale, trace white earthy textured anhydrite. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fine crystalline, poor to fair vuggy 
porosity, slight trace carbonaceous material and vugs; 
interbeds grayish red to medium gray shale, trace pale 
red chert. 
Dolomite, pinkish gray to pale red, trace pale yellowish 
brovm, microcrystalline, nonporous; interbeds grayish 
red to pale red shale in part very dolomitic. 
Dolcmite, as above, trace pinkish gray to pale yellowish 
brown, micritic limestone, nonporous; interbeds shale, 
as above. 
Limestone, pinkish gray to pale yellowish brown .and pale 
red to grayish red, micritic, nonporous; interbeds medium 
gray to grayish red shale, trace ostracods. 
Limestone 1 pale red to pale yellowish brown, micritic, 
nonporous; trace ostracods; interbeds grayish red to 
medium gray shulc. 
Shale, dark gray to black carbonaceous; interbeds medium 
to dad::. gr.::,y, micritic limestone, a!"gillaceous, nonporous. 
Limestone, pinkish gray to pale yellowish brown 1 micrit:lc, 
nonporous; interbeds light greenish gray shale. 
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N.D.G,S. No. 2849 
nunt No. 1 Henry C, Hystad 
NE S1'J Section 31, Township 152 North, Range 99 West 
McKenzie County, North Dc:kota 
7950 - 7963 
7963 - 8000 
8000 - 8040 
8040 - 8070 
6070 - 8130 
8130 - 8170 
8170 - 8190 
8190 - 8215 
8215 - 8290 
8290 - 81:0/.f 
8404 - 8430 
Siltstone, pale reddish brown to moderate reddish brown, 
shaly. 
Dolomite, pinkish gray to pale red, trace pale yellowish 
brown, microcrystalline, in part arenaceous, nonporous, 
trace white subtranslucent chert; interbeds medium gray 
to grayish red shale. 
Sandstone, pinkish gray to pale yellowish brown, very 
fine grained, dolomitic in part, poor to locally fair 
porosity with dolomite and shale, as above. 
Dolomite, as above, trace sandstone, as above; interbeds 
medium gray shale. 
Dolomite, pinkish gray to pale yellowish brown, micLo-
crystalline, locally fragmental, nonporous; interbeds 
grayish red to grayish red purple shale. 
Dolomite, as above, in part fine crystalline, poor to 
locally fair, vuggy and intercryscalline porosity; 
interbed5 shale, as above. 
Limestone, pale red to pale yellowish brown, micritic, 
dolomitic in part, nonporous; interbeds medium gray to 
grayish red shale, abundant dolomite, as above. 
Limestone, pinkish gray to pale yellowish brown, and 
pale red, as above, micrit:i..c, nonporous, trace fragmental 
limestone; interbeds shale, as above. 
Shale, moderate red to grayish red, trace limestone, 
as above. 
Shala, dark gray to bl~ck, in part carbonaceous, trace 
coal; in.t:erbeds grayish red shale, as above, slight 
trace medium to dark gray argilli.1c,1ous limestone, occa-
sionEtl fossi.1 fragmenttJ. 
Limestone> pale yellowish brown) micritic> dolomitic in 
part, nonpor·otls; interbeds medium gray to grayish green 
shale. 
232 
N.D.G.S. No. 3020 
Sinclair Oil and Gas Co. No. 1 Federal 7009 McKenzie 
NE NW Section 33, Township 146 North, Range 104 West 
McKenzie County, North Dakota 
7650 - 7680 
7680 - 7720 
7720 - 7800 
7800 - 7850 
7850 - 7930 
7930 - 7950 
7950 - 8000 
8000 - 3035 
8035 - 8050 
8050 - 8120 
s120 - s1,~s 
8145 - 8160 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds grayish red shale. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporous; interberls grnyish red to pale 
brownish red shale, dolomite locally grading to pinkish 
gray fine grained, very dolomitic sandstone, poor 
porosity locally. 
Sandstone, grayish pink, fine grained, dolomitic, poor 
to locally fair porosity; interbeds dolomite, as above, 
in part arenaceous, locally fair vuggy porosity 
questionably effective, trace medium gray to grayish 
red shale. 
Dolomite, light gray to pinkish gray, microcrystalline, 
poor vuggy porosity, trace very fine crystalline, poor 
intercrystalline porosity, scattered trace light gray to 
pinkish gray chert, opaque, trace medium gray to grayish 
red and pale reddi.sh brown shale. 
Dolomite, and shale, as above, trace pinkish gray to 
pale yellowish brown micritic limestone, nonporous. 
Limestone, pale red to pale yellowish brown, micritic, 
nonporous, trace ostracods; interbeds grayish red to 
moderate red shale and medium gray shale. 
Shale, medium gray to moderate red and grayish red, 
trace limestone, as above. 
Llmestone, as above, slight trace grayish pink fine 
gralned calcarcouil limestone, poor porosity» trace 
pinkish gray vuggy dolomite in samples, probably ctwi.ngs. 
Shale, medium to dark gray, grayish brown, grayish red, 
pale red purple und pale red; intEn·beds pinkish gray to 
pale yellowish ,brown micritic limestone, nonporous; 
occasional int:erb(Pvery dark gray to black carbonaceous 
lignitic shale. 
Limestone, and shale, as above; trace varicolored shale. 
Limestone, grayish pi.nk to pale yellowish brown, 1utcri.tic~ 
in part dolomitic, nonporous. 
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N,D.G,S, No. 3084 
Sinclair Oil and Gas Co. No. 1 Federal 7020 McKenzie 
NW SE Section 11, Township 147 North, Range 103 West 
McKenzie County, North Dakota 
Sample quality poor 7700-7900 
7680 - 7702 
7702 - 7800 
7800 - 7955 
7855 - 7905 
7905 - 7950 
7950 - 7980 
7980 - 8070 
8070 - 8130 
8130 - 8160 
8160 - 8180 
Siltstone, moderate reddish brown. 
Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, nonporous to locally pear porosity, in part 
arenaceous, grading locally to very fine grained dolo-
mitic sandstone, poor porosity; interbeds medium gray to 
grayish red shale, trace white earthy anhydrite. 
Dolomite, as above. 
Dolomite, as above; interbeds medium gray to grayish red 
shale, trace pale red fine grained dolomitic sandstone, 
poor to fair porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, no visible porosity; interbeds grayish red 
to pale red and pale red purple shale. 
Dolomite, pinkish gray, microcrystalline, in part very 
c~lcareous, trace pale rerl micritic limestone, nonporous. 
Limestone$ pale red and pale yellowish brown, micritic, 
nonporous; interbe<ls grayish red, light red ancl pale red, 
calcareous 1:.:hale and medium to dark gray shale. 
Shale, medium to dark gray, trace black; interbeds pale 
yellowish brown to medium gray brown limestone, micritic, 
nonporous, C£&Ce grayish red shale, as above; local 
interbeds very dark gray to black carbonaceous shale. 
Shale, as above, predominantly dark gray to black 
carbonaceous. 
Limestone, pale yellowish brow-n, micritic, nonporous. 
N.D.G.S, No. 3157 
Caroline Hunt Trust Estate No. ,1-A Martin Nelson 
NW SE Section 11, Town..:-:hip 149 North, Range 98 West 
McKenzie County 1 North Dakota 
.7780 - 7815 
7815 - 7880 
Dolomite, light brown to pale reddish brow,1., arenaceous 
in part, slightly calcareous. 
Shale, grayish red; interbeds pinkish gray to pale red 
microcrystalline dolomite, locaily with. poor porosity. 
7880 - 7915 
7915 - 7950 
7950 - 7990 
7990 - 8010 
8010 - 8100 
8100 - 8124 
8124 - 8175 
8175 - 8270 
8270 - 8310 
8.310 - 8327 
8327 - 8370 
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Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, trace of poor porosity; interbeds shale, 
as above. 
Dolomite, as above, with trace light gray to pale rad 
fine grained, to very fine grained sandstone, dolomitic, 
nonporous to poor porosity; interbeds shale. ss above. 
Dolomite, pale red, microcrystalline, silty to finely 
arenaceous, nonporous; interbeds grayish red to medium 
gray shale. 
Sandstone, light gray to pinkish gray, fine grained, 
dolomitic, poor to fair porosity; interbeds grayish red 
to medi.um gray shale. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporous; interbeds grayish red to pale red 
purple, in part dolomitic shale, trace sandstone, as 
above. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red, microcrystalline to medium crystalline, poor 
intercrystalline and vuggy porosity; interbeds g:.:ayish 
red shale. 
Limestone, pale yellowish brown to 1;rrayish retl and pale 
red, micritic, nonporous; interbeds grayish red and 
medium gray shale, abundant dolomite, as above. 
Shale: grayish red and moderate red, trace medh1m to 
dark gray and grayish red purple, slight trace pale 
yellowish brown to pale red, rnicritic limestone. 
Shale, as .. abov~; with int:erbeds medium to dark g1:ay 
carbonaceous shale and pale red micritic limestone, 
11onporous. 
Shale, black to dark grey1 carbonaceous, in part very 
calcareous, trace pyrite. 
Limestone, pale red, micritic, argillaceous; interbcds 
fp~ayish red shale, grades to medium gray shale near base 
of interval with light grayish green shale. 
N.D.G.S. No. 3731 
Occidental Pf~trnleum Corp. No. l Audrey Rabbit Heed Hall 
NW SW Section 3:3, Township 150 North, Range 94 West 
McKenzie County, North Dakota 
7470 - 7505 Shfde, pale reddish brown to pale red, silty. 
7505 - 7515 
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Anhydrite, clear, fine to medium crystalline; interbeds 
grayish red to pale red microcryst.:i.lline dolomite, 
nonporous. 
7515 - 6790 Sandstone, light red to pale red, fine grained, dolomitic, 
poor to fair porosity; interbeds pale red to light red 
microcrystalline dolomite, in pLrt earthy textured, no 
~isible porosity~ 
6790 - 7632 Dolomite, pinkish grRiy to pale yellowish brown and pale 
red mic.mcrystallin.e, nonporous; interbeds grayi.sh red to 
medium gray shale, ttace pale red purple shale, trace pink-
ish gray fine crystalline dolomite, poor intercrystalline 
poros:l.ty, grades to earthy texture wi.th questionable 
porosity. 
7632 - 7710 Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, no visible porosity, in part arenaceous; 
interbeds grayish red to pale red purple shale, trace fine 
grained pinkish gray dolomitic sandstone, poor porosity. 
7710 - 7750 Dolomite, pinkish gray to pale yellowish brown, trace pale 
red, microcrystalline, nonporous; interbeds pale red 
purple to grayish red and pale red shale. 
7750 - 7805 Sandstone, grayish pink, fine grained subangular to sub-
rounded, dolomitic; in part slightly anhydritic, poor to 
fair porosity; interbeds grayish red to pale red purple 
shale and pinkish gray to pale yellowish brown and pale 
red, microcryst.ulline dolomite, nonporous. 
7805 - 7825 - Dolomite, pale yellowish brown to grayish pink, trace 
pale red, microcrystalline to fine crystalline, non-
porous; interbeds grayish red shale, trace clear to 
pinkish gray microcrystalUne to fine crystalline 
anhydrite.· 
7825 - 7898 Dolomite, pale red to pale red purple, microcrystalline 
to fine crystalline, nonporous, trace fossil fr,'.lgments; 
interLeds gr2yish red to grayish red purple shale, 
7898 - 7918 DolQmite, ar: above, with pinkish gray microcrystalline 
dolomite; inter-beds pale y1:illowi:-:;h bro~-n to pale red 
m:i.cri.tic limestone! nonporous; int:erbeds grayish red to 
medium gray sh?le. 
7918 - 7940 Shale, grayish red; inti!rbeds pale red t:o pale yellowish 
broym, micri tic li.mestone, nonporous. 
1940 - 8020 Shale, grayish red to moderate red and grayish red purple, 
tr.ace medium to dark gray shale. 
8020 - 8080 
8080 - 8120 
8120 - 8150 
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Shale, mecium t.o dark gray and black, carbonaceous in 
part, trace ostraccds) slight trace grayish red to 
grayish red purple shale. 
Shale, medium to dark gray, as above; interbeds pinkish 
gray to pale yellowish L>rown and pale red, micritic 
1 :i.mestone, nonporous. 
Limestone, medium. gray to pale yellowish brown, micritic, 
nonporous; interbeds medium gray to dark gray shale and 
trace light greenish gray shale. 
N.D.G.S. No. 2665 
,Amerada No. 1 Oleson Unit 
NW SE Section 30, Township 153 North, Range 94 West 
McKenzie County, North Dakota 
7090 - 7130 
7130 - 7160 
7160 - 7210 
7210 - 7245 
7245 - 7300 
7300 - 7338 
7338 - 7420 
7420 - .7440 
7440 - 7500 
7500 - 7540 
Siltstone, moderate reddish brown to pale reddish brown, 
arenaceous, shaly. 
Dolomite, pale yellowish brown to pinkish gray, micro-
crystalline, very arenaceous, nonporous; interbeds 
grayish red to grayish red purple shale. 
Dolomite, as above, interbeds pinkish gray to pale red 
fine grained, dolomitic sa.ndstonet poor to fai.r poro~it:'!; 
interbeds grnyish red shale. 
Dolomite, pale red to pale yellowish brown, microcrysta.1-
line, nonporous; interbeds moderate red to grayish red 
purple shale. 
Dolomite, pinkish gray to pale yellowish brown, trace pale 
red microc-rystc.llinei nonporous; intcrbeds pinkish gray to 
light gray fine grained dolomitic sandstone, poor to fair 
porosity, trsce moderate red to grayish red shale. 
Dolomite, as above; interbeds shale, as above. 
Limestone., medium gray to pale yello·,;,i.sh brown and grayish 
brown, micrit.:..'..c, fosd.l iferous; abundimt ostracod frag-
ments, ,10,1porouo, argillaceous in part; interbeds medium 
t:o dark gray shale • . 
S1:tale, medium tt) dark gray, in part carbonaceous. 
Shale, gr:1.yish red to moderate red, trace to int:erbeds 
varicolored shale. 
Shale, dark gray to black~ carbonaceous in part. 
7558 - 7590 
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Sandstone, pinkish gray to pale red, fine grained, 
calcareous, poor porosity; interbeds shale, as above, 
with medium gray shale. 
Limestone, pinkish gray to pale yellowish bro~n and 
medium gray, micritic, argillaceous in part; interbeds 
greenish gray shale. 
N.D.G,S. No, 4062 
Shell Oil Company, /J:22-x-28-1 Government 
SE NW Section 28, Tm-mship 148 North, Range 101 West 
McKenzie County, North Dakota 
6900 - 6940 
6940 - 6960 
6960 - 7000 
7000 - 7020 
7020 - 7060 
7060 - 7070 
7070 - 7090 
7090 - 7110 
7110 - 71Li0 
7140 - 7180 
7200 
7210 
Shale, dark gray, slightly splintery and micaceous, 
with trace pale red, slightly arenaceous anhydritic 
siltstone and trace pale red purple, very finely crystal-
line, dense dolomite. 
Shale, dark gray, as above, with grayish red, to pale red, 
shaly siltstone containing abundant fine to very coarse 
rock fragments and sand grains. 
Shala and abundant siltstone, as above, with trace pyrite 
in crystal faceted lumps. 
Dolomite, pinkish gray, to moderate orange pink, fine 
crystalline to dense, no visible porosity. 
Dolomite, as above, with trace grayish red purple, 
dolomitic shale. 
No sample. 
Sha.le, ma.dium dark grny to dark gray, locally finely 
arenaceous. 
Shale, as above, with very slight trace light: gray, fine 
grained, slightly calcareous sandstone, trace asphaltic 
residue on a few grain clusters. 
Shale, medium dark gray, slightly calcnreous, to dark gray 
noncnlcareous, slightly micaceous and pyritic, with trace 
grayi.sh red, to dark reddish brown shale. 
Shale, gray1 as above, with 20%-40% pinkish gray, slightly 
fragmental, microcrystalline to dense limestone, no 
porosity. 
Limestone, as above, with 30%-40% gray shale, as above. 
Limestor:.c, pale yellowish brown, to dark yellowish. brown 
and pinkish gray, micritic to slightly fra~uental, no 
porosity visible. 
7210 - 7270 
.7270 - 7290 
7290 - 7300 
7300 - 7360 
7360 - 7370 
7370 - 7380 
7380 - 7440 
7440 - 7500 
7500 - 7570 
7570 - 76!.,0 
7640 - 7660 
7660 - 7670 
7670 - 7690 
7690 - 7730 
7730 - 7770 
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Limestone, as abov~, with trace dark reddish brown shale, 
abundant dark gray shale. 
Limestone and shale, as above, slight trace pale red 
purple, microcrystalline dolomite) no visible porosity. 
Limestone, as aboves slightly ostracodal (unidentifiable) 
with trace to interbeds black, fissile, noncalcareous 
shale. 
Shale, dark gray, to black, fissile noncalcareous with 
trace olive gray and grayish red, subwaxy shale. 
Single ostracod in sample, 7350-7360. 
Shale, as above, with very slight trace dusky yellowish 
brown, micritic dense limestone. 
No sample. 
Shale, as above, locally with trace pyrite and trace 
limestone, as above. 
Shale, medium dark gray to black, fissile, noncalcareous, 
trace with slickensides. 
Three ostracorls in sample, 7470-7480. 
Shale, as above, pyrite wi.th trace of medium light gray, 
slightly c:1lccreou~: siltstone:. 
(7510-7520 an<l 75&,0-7550, single fragments of very fi.ne 
grained quartzose san~stone containing heavy black oil 
stain. poor floresceoce and cut.) 
. 
Shale, medium dark gray to black, fissile, locally very 
slightly cakcreous, pyritic~ with trace rr.edium light gray 
siltstone, as above, and tn,ce dark greenish gr.ay shtsle. 
Shale, as above, with yellowish gray, very fine to fine 
grained, slightly calcareous sandstone, no porosity. 
Shale, as above, with quartzose sandstonet as above, 
locally slightly glauconitic. 
Shale, medium gray to black, fissile .'.lnd splintery in part. 
Shale, as above, with light brownish gray to pale red, very 
fine to fine grained, slightly calcareous quartzose sandstone 
no visible porosity. 
Shale. as above, with trace 1 olive grayt dense, 
micritic limestone, slight trace greenish gray shale. 
7770 - 7850 
7850 - 7870 
7870 - 7910 
7910 - 7970 
7970 - 7990 
7990 - 8000 
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Shale and limestone, as above, with medium dt::irk gray shaly 
limestone grading to very calcareous shale. 
Shale and limestone, as above, with trace yellowish gray: 
fine grained, calcareous, quartzose sandstone. 
Shale, gray to black, as above (may be cavings), with pale 
red, to grayish pink, slightly calcareous, fine to very fine 
grained sandstone with scattered round, frosted~ medium 
quartz sand grains; slight trace grayish red shale. 
Lithology, as above, with increasing percentage of reddish 
sandstone and shale and pale red siltstone. 
Limestone, pinkish gray, dense, cryptocrystalliue to very 
fine crystalline, anhydritic. 
Limestone, as above, grading to pale brown, slightly 
fragmental, no visible porosity (samples comprised predom-
inently of cavings from overlying shale sections). 
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N. D • G • S • No . 2 2 
Samedan Oil Corporation No~ 1 Vaughn-Hanson 
c NE Section 10, Township 146 North, Range 81 West 
McLean County, North Dakota 
4550 - 4650 
4650 - 4670 
4670 - 4700 
4700 - 4725 
4725 - 4730 
4730 - 4820 
4820 4890 
4890 - 4910 
Sample quality too poor to interpret lithology. 
Sample quality gradually improving: Dolomite, pinkish gray 
to pale yellowish brown and pale red, microcrystalline, 
nonporous; interbeds pale reddish brown shale. 
Dolomite, pinkish gray, microcrystalline to microsucrosic, 
no visible porosity or hydrocarbon shows; interbeds moder-
ate red to pale reddish brown calcareous shale. 
Limestone, pale yellowish brown, oolitic micritic to frag-
mental micritic, slightly anhydritic, nonporous; abundant 
shale and dolomite, as above. 
Shale, grayish red to moderate reddish brown, trace 
limestone and dolomite, as above. 
Shale, varicolored with limestone and dolomite, as above. 
Sandstone, pinkish gray and white to moderate reddish 
brown, very fine to fine grained, silty, fair to good 
porosity, no hydrocarbon shows; abundant shale, as above 
(probably cavings). 
Limestone, pinkish gray, micritic to fragmental micritic, 
no visible porosity. 
N.D.G.S. No. 49 
Stanolind Oil and Gas Co. No. 1 McLean County 
SW SW Section 28, Township 150 North, Range 80 West 
McLean County, North Dakota 
4600 - 4690 
4690 - 4725 
4725 - 4740 
Siltstone, moderate reddish orange to moderate reddish 
brown, in part finely arenaceous, slightly calcareous 
and locally anhydritic. 
Siltstone, as above, grades to very fine grained, silty 
sandstone, poor porosity, no hydrocarbon shows. 
Limestone, grayish pink, micritic. 
N.D.G.s. No. 432 
Herman Hanson Oil Syndicate No. 1 N. E. Hanson 
SW SE Section 2, Township 146 North, Range 81 West 
McLean County, North Dakota 
4500 - 4520 Siltstone, light brown, calcareous. 
4520· - 4540 
4540 - 4570 
4570 - 4575 
4575 - 4585 
4585 - 4600 
4600 - 4640 
4640 - 4650 
4650.- 4700 
4700 - 4750 
4750 - 4800 
4800 - 4830 
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Sandstone, pinkish gray, very fine grained, very dolomitic, 
nonporous. 
Dolomite, pinkish gray to pale red, microcrystalline, 
calcareous, in part very finely arenaceous, nonporous. 
Shale, moderate reddish orange. 
Shale, grayish red purple and grayish green, splintery; 
trace pinkish gray ta white dolomitic very fine grained 
nonporous sandstone. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; interbeds pinkish gray to pale red, microcrystal-
line dolomite, nonporous. 
Shale, moderate reddish brown, splintery; trace pale 
yellowish brown micritic limestone. 
Shale, medium to medium dark gray; trace coarse to very 
coarse, subrounded, uncemented, quartz sand grains, no 
visible hydrocarbon shows. 
Shale, varicolored; scattered interbeds varicolored 
micritic limestone, nonporous; trace scattered ostracods 
(4680··4690). 
Shale, varicolored. 
Siltstone, pale reddish brown, slightly calcareous; 
interbeds pinkish gray to pale red, very fine to fine 
grained, calcareous sandstone, poor porosityt no 
liydrocarbon shows. 
Limestone, pinkish gray to pale red, oolitic to micritic, 
nonporotrs. 
N.D.G.S. No. 1194 
Calvert Drilling Inc. No. l George S. Wolf 
NW NE Section 5, Township 149 North, Range 90 West 
McLean County, North Dakota 
6590 - 6610 
6610 - 6650 
6650 - 6690 
SUtstone, moderate reddish brown, calcareous. 
Sandstone, moderate reddish brown, very fine grained, 
angular, calcareous, silty, fair porosity, no hydrocarbon 
shows. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds pinkish gray to pale 
red, very fine to fine grained, slightly calcareous, 
subangular to subrounded, sandstone, poor to fair 
porosity, no hydrocarbon shows. 
6690 - 6720 
6720 - 6760 
6760 - 6800 
6800 - 6830 
6830 - 6870 
6870 - 6915 
6915 - 6980 
6980 - 7010 
7010 - 7060 
7060 - 7100 
7100 - 7140 
7140 - 7220 
7220 - 7300 
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Sandstone, p.ale red, fine to me.dium grained, subangular 
to subrounded, trace well rounded frosted grainr;, dolo-
mitic, poor to fair porosity, no hydrocarbon shows. 
Shale, medium to dark gray; interbeds pinkish gray to paie 
yellowish brown, microcrystalllne nonporous dolomite. 
Dolomite, as above; trace white subtranslucent chert. 
Shale 1 moderate reddish brown; interbeds white, earthy 
anhydrite; locally abundant dark gray shale. 
Dolomite, pale red, microcrystalline, nonporous; interbeds 
pinkish gray to pale red, very fine to fine grained, 
slightly dolomitic, sandstone, fair porosity, no hydro-
carbon shows. 
Dolomite, as above, grades to microsucrosic, poor 
porosity, no hydrocarbon shows; interbeds moderate 
reddish brown shale. 
Dolomite, pinkish gray to grayish orange pink, micro-
crystalline, slightly arenaceous, locally anhydritic, 
nonporous; interbeds pinki.sh gray, very fine grained, 
slightly calcareous sandstone, poor to fair porosity, no 
hydrocarbon shows; interbeds moderate red splintery shale. 
Shale, medium to dark gray and moderate red, as above. 
Limestone, pale yellowish brown. m:i.critic to fraginental, 
locally abundant ostracods, nonporous; interbcds moderate 
red splintery shale. 
Limestone, pale yellowish brown to pale red> micritic, 
trace ostra;;ods. nonporous; interbcds varicolm:ed shale. 
Shale, moderate red; inte1·beds varicolored shale. 
Shale, medium to dark gray, in part carbona.<.~eous, 
splintery; tr<1ce lignite; trace varicolored shale. 
Limestone, pinkish gray to pale yellowish broiv11t mic-:·il:i.c, 
nonporous; interbeds grayish green to greenish gray shale; 
abundant shale, as above, interpreted to be cavings. 
N • D, G. S ; No • 1516 
Hermnn Hanson Oil Syndicate No. 1 S,':l!nuelson 
SE SW Section 32> Township 146 North, Range 82 West 
McLean County, North Dakota 
4840 - 4860 Siltstone, moderate reddi.sh brown, calcareous. 
4860 - 4880 
4880 - 4890 
4890 - 4900 
4900 - 4910 
4910 - 4920 
4920 - 4945 
4945 - 4970 
4970 - 4980 
4980 - 5000 
5000 - 5020 
5040 - 5060 
5060 - 5070 
5070 - 5080 
5080 - 5100 
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Sandstone, pinkish gray to pale red, trace pale red 
purple, very fine t.o scatte1·ed medium grained, very 
calcareous, nonporous. 
Sandstone, as above, primarily pinkish gray, in part 
poorly cemented, fair porosity, trace questionable dead 
oil stain, no fluorescence and cut. 
Dolomite, grayish pink, micrccrystalline, earthy, very 
calcareous, silty, nonporous. 
Dolomite, as above; interbeds grayish red to dark reddish 
brown shale. 
Shale, grayish red to dark reddish brown and medium gray. 
Sandstone, pinkish gray, very fine grained, slightly 
calcareous, poor porosity, no hydrocarbon shows; interbads 
moderate orange pink to pale red, microcrystalline, silty, 
calcareous dolomite; trace white, earthy textured anhy-
drite. 
Shale, medium to dark gray and greenish gray» trace dark 
reddish brown. 
Shale, as above; trace moderate 01·an.ge pink, very earthy, 
argillaceous, nonporous, micritic limestone. 
Dolomite, pinkish gray to pale yellowish brown, mict·o-
crystalline to microsucrosic. calcareous, trace poor 
porosity, no hydrocarbon shows. 
Dolomite. pinkish gruy, microcrystalline to very fine 
crystalline, calcareous, nonporous; interbeds pale reddish 
brown shale. -
Limestone, grayish red to pale yellowish brcrtmt micritic, 
grayish red lithology,very argillaceous, nonporous. 
Limesi:onE>, grayish red~ as above, with p1:de yellowish 
brown. micritic and micritic oolitic limestone, nonporous. 
Shale, medium to dark gray, trace pale reddish brown; 
interbedi:; pale yellowish bro·wn, fragment,d micritic 
limestone. 
Shale, pale reddish brown, in part splintery; trace vari-
colored shale; interbeds pale yellowish brown, slightly 
fragmental, nonporous micritic limestone, in part ostra-
codal. 
Limestone, a.::; above; interbeds medium to dark gr.:iy and 
varicolored shale. 
5100 - 5110 
5110 - 5120 
5120 - 5130 
5130 - 5150 
5150 - 5160 
5160 - 5180 
5180 - 5270 
5270 - 5280 
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Limestone, pinkish gray to pale yellowish brown, micritic 
to slightly fragmencal, nonporous; trace pale red, micro-
crystall:i.ne. dolomite, no visible porosity; interbeds vari-
colored shale, locally very lumpy. 
Limestone, pinkish gray, micritic, nonporous. 
Limestone, as above, trace ostracods; interbeds vari-
colored shale, in part with abundant calcareous lumps. 
Shale, varicolored; trace to 10% very fine to very coarse, 
subangular to well rounded, uncemented, quartz sand grains, 
no hydrocarbon shows; scattered ostracods. 
No sample. 
Shale, varicolored; interbeds pale yellowish brown slightly 
ostracodal, nonporous, micritic limestone. 
Sandstone, pinkish gray to pale red, fine to medium grained 
subangular, calcareous, poor porosity, no hydrocarbon 
shows; interheds pale red calcareous siltstone; abundant 
varicolored shale interpreted to be primarily cavings. 
Limestone, pinkish gray, micritic, earthy, slightly 
anhydritit~, nonporous. 
N.D.G.S. No. 3076 
I. J, Wilhite No. l Tarasenko 
SE NW Section 14, Township 150 Norths Range 79 West 
McLean County, North Dakota 
4250 - 4270 
4270 - 4370 
4370 - 4400 
Abunda.nt cavings, possibly trip samples. 
Siltstone,· pale reddish hrovm, elightly calcareous, grades 
to very f:Lne grained, silty sandstone, poor to fair poros-
ity, no hydroc~rbon shows. 
Siltstone, pale red, very dolomitic, nonporous. 
Note: No indicat:i.on in samples of presence of Pennsylvanian. 
N.D.G.s. No. 3089 
Cardinal. Petroleum Co. -Natio~al Bulk Carrier No. 1 Carl Ecklund 
NW NW Sectic,i. 14, Township 150 North, Range 80 West 
McLean County, Nort:h Dakota 
4350 - l,400 Shale~ <lusky red; tr.ace grayish orange pink, fragmental 
and oolitic limestone, slightly anhydritic, nonporous. 
4400 - 4500 
4500 - 4530 
4530 - 4550 
4550 - 4560 
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Siltstone, model'ate reddish orange to moderate reddish 
brown, in part finely arenaceous, slightly calcareous; 
trace ~hale, as above, probably cavings. 
Shale, light olive gray, slightly fossiliferous; abundant 
siltstone, as above. 
Sandstone, pale red.) fine to medium grained, calcareous, 
in part silty, poor porosity, no hydrocarbon shows. 
Limestone, grayish pj.nk to grayish orange pink, oolitic, 
no visible porosity. 
N.D.G,S. No. 4375 
Empire State Oil Co. No. l Youngbear-Sanderson 
NE NE Section 1, Township 148 North, Range 90 West 
McLean County, North Dakota 
6430 - 6444 
6444 - 6450 
6450 - 6460 
6460 - 6470 
6470 - 6500 
6500 - 6520 
6520 - 6530 
6530 6540 
6540 - 6550 
6550 - 6560 
Siltstone, pale reddish brown, slightly calcareous with 
a trace of pale red, microcrystalline dolomite, no 
porosity. 
Dolomite, grayish orange pink, microcrystalline, dense. 
Sandstone, pinkish gray to pale red, fine to very fine 
grained, subangular to subrounded, occasional medium, 
mode1·ately t.1ell rounded, pitted sand grains, slightly to. 
moderately calcareous, poor to fair porosity, no show of 
hydrocarbons. 
Dolomite, pale red, earthy and grayish orange pink 
microcrystalline, dense. 
Sandstone, as in 6450-6460, fair porosity, no hydrocarbon 
shows. .. 
Dolomite, very pale orange to moderate orange pink and 
pale red, in part mottled, microcrystalline, dense to 
earthy; interbeds sandstone, as above. 
No sample. 
Lithology as in 6500-6520. 
Dolomite, pale red, earthy to microcrystallinet dense. 
Sandstone, pinkish gray, fine to very fine grained, 
subangular to subrounded, scattered medium grained 
moderately well rounded, pitted sand grains, moderately 
well cemented, poor porosity, no show of hydrocarbons. 
6560 - 6590 
6590 - 6630 
6630 - 6640 
6640 - 6650 
6650 - 6700 
6700 - 6710 
6710 - 6735 
6735 - 6750 
6750 - 6780 
6780 - 6800 
6800 - 6830 
6830 - 6840 
6840 - 6860 
6860 - 6890 
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Abundant uphole ca-.r:ings; dolomite, pale red, microcrystal-
line, de~se, grading to moderate red, earthy, no visible 
porosity, no hydrocarbon shows; occasional interbeds 
grayish red shale. 
Sandstone, very light gray to pale red fine grained, 
slightly calcareous, poor porosity, no hydrocarbon shows; 
incerbeds moderate red shale; interbeds dolomite, as 
above, dense. 
Sandstone, pale red, very dolomitic, in part silty, 
subangular, very poor porosity, no hydrocarbon shows. 
Shale, medium gray, interpreted to be uphole cavings. 
. . 
Dolomite, moderate red, microcrystalline, dense;with 
interbeds grayish orange pink to light red, very fine 
grained, in part silty, slightly calcareous sandstone, 
poor porosity, no hydrocarbon shows; trace milky white 
chert. 
Dolomite, moderate orange pink, earthy, to grayish 
orange pink, microcrystalline, dense; interbeds moderclte 
red subwaxy shale. 
Dolomite, grayish orange pink to pale red, very finely 
~renaceous grading to very dolomitic very fine grained 
silty sandstone, no visible porosity or hydrocarbort 
shows. 
Dolomite, pale red purple, microcrystalline~ dense, with 
arenaceous dolomite, as above. 
Dolomite (dolomitized fragmental limestone), light brown-
ish gray to grayish orange pink, microcrystalline to 
faint fre.emental texture, trace to 15% m.od~rat:c orange 
pink earthy tu mi.crccrystalline dolomite; interbeds 
moderate red she.le. 
Limestone, light brownish gray, micritic ostracodal 
nonporous srading to micritici dense limestone. 
Shale, Elt?dium dark gray and grayish red to moderate. red, 
splintery, wi.th limestone, as above. 
Limestone~ as 'in 6780-6800, with trace medium gray shale. 
No sample. 
Limestone, pinkish gray to grayish orange pink, micrit:ic 
grading to micritic ostracodal, trace brachiopod frag-
ments, no porosity. 
6890 - 6910 
6910 - 6920 
6920 - 6955 
6955 - 6970 
6970 - 7000 
7000 - 7020 
7020 - 7030 
7030 - 7040 
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Limestone, a5 above; with interbeds moderate red shale, 
scattered ostracods. 
No sample. 
Shale and limestone, as above (6890-6910). 
Sandstone, light brown, very dusky red, and dark 
yellowish orang~, very fine to fine grained, angular, very 
calcareous in part with clayey and hematitic matrix, no 
porosity or hydrocarbon shows. 
Shale, grayish black to medium dark gray, grayish olive, 
moderate reddish brown and grayish red, in part subwaxy. 
Shale, grayish black to black, trace lignite; with shale 
as in 6970-7000. 
Shale, as above, with medium gray to light brownish gray 
micritic limestone, dense. 
Limestone, as above, with grayish green to greenish gray 
subwaxy shale. 
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N.D.G.S. No. 2826 
Sinclair Oil and Gas Co. No. 1 August Hauck 
SE SW Section 1, Township ll•3 North, Range 90 West 
Mercer County, North Dakota 
6270 - 6290 
6290 - 6360 
6360 - 6440 
6440 - 61+60 
6460 - 6592 
6592 - 6660 
6660 - 6700 
6700 - 6720 
6720 - 6770 
6770 - 6800 
6800 - 6873 
· 6873 - 6903 
Sandstone, moderate reddish brown, very fine grained, 
silty, poor to £air porosity. 
Dolomite, pinkish gray, microcrystalline, nonporous, 
locally anhydritic; interbeds pinkish gray to pale red, 
fine to mediu.~ grained, dolomitic sandstone, poor 
porosity. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporous to trace poor vuggy porosity; 
interbeds pinkish gray to pale red and moderate pink 
fine grained sandstone, dolomitic. poor porosity; inter-
beds pale red dolomitic shale. 
Dolomite, pale red to light red microcrystalline, arena-
ceous, nonporous; interbeds shale, as above. 
Sandstone, pinkish gray, fine to medium grained, sub-
rounded to well rounded. in part. unconsolidated, assumed 
good porosity; interbeds dolomite, as above, trace shale, 
as above. 
Dolomite, pinidsh gray to pale yellowish brown, trace 
pale red, microcrystalline, arenaceous, trace poor vuggy 
porosity; interbe.du light red to moderate red fine to 
medium grained dolomitic san<lstone, poor porosity; inter-
beds grayish brown to grayish red shale, trace white 
earthy textured anhydrite. 
Dolomite, pinkish gray to-pale red, microcrystalline, 
arenaceous; nonporous; interbeds grayish red to pale red 
shale, in part dolomitic, 
Anhydrite, white earthy textured to clear, fine grained. 
Dolomite, pinkish gra)' to pale yellow:i.sh bro"-'11, micro-
crystalline to very fine crystal line, no visible porosity; 
interbeds pale red to grayi.!-.h red medium gray and 
greenish gray shale. 
s~ndstone, grayish pink to pale;; red, fine grained, dolo-
mitic, poor porosity~ interbeds dolomite, as above. 
Dolomite, pinkish gray, trace pale red, microcrystalline. 
no •..risible porosity; interbeds grayish red to pale red 
shale. 
Limt-1stone, pale red to pale. yellowish brown, micritic, 
nonporous; interbeds g.rayish red to medium gray shale. 
6903 - 7000 
7000 - 7045 
7045 - 7060 
7060 - 7090 
7090 - 7110 
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Shale, mediuQ gray to grayish red and pale red purple; 
interbeds limestone, as above; trace varicolored shale. 
Shale, varicolored, reddish hues predominate. 
Limestone) pinkish gray to pale yellowish brown, micri-
tic, nonporous, trace pale red fine grained slightly 
calcareous, sha.ly sandstone, poor porosity. 
Shale, va.1:icolored, reddish hues predominate, inter-
beds fine to medium grained, g~ayish red to pinkish gray 
sandstone, in part shaly, scattered fragments with 
carbonaceous stain, poor porosity, in part anhydrite 
filled. 
Limestone, pinkish gray, micritic, in part dolomitic, 
nonporous; interbeds grayish green shale. 
N.D.G.S. No. 3492 
Continental Oil Co. No. 1 Gust Schuh 
SW SE Section 25, Township 146 North, Range 90 West 
Mercer County, North Dakota 
6650 - 6670 
6670 - 6720 
6720 - 6750 
6750 - 6800 
6800 - 6835 
6835 - 6860 
6860 - 6900 
Sandstone, fine to coarse grained, moderate reddish 
brown, poor to fair porosity; interbeds pinkish gray, 
microcrystallir1e, nonporous dolomite. 
Sandston~, pale red to light red, fine to medium grained, 
subangular, subrounded, dolomitic, poor to fair porosity, 
trace dolomite, as above. 
No samples, lithology assumed, as above. 
Sandstone, as above; interbeds grayish red to pale red 
shale. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporou.s; interbeds grayi.sh red, arenaceous 
shale •. 
Sandstone, pinkish gray, fine to medium grained, sub-
angular to subrounded, dolomitici poor to fair porosity; 
interbeds dolomite, as above. 
Dolomite) pinkish gr.:.y to pale yellowish brown and pale 
red, microcrystal line, argillnccous in part, locally 
arenaceous, nonporous; interbeds pale red to grayish red 
dolomitic shale. 
6900 - 6970 
6970 - 7000 
7000 - 7060 
7060 - 7100 
7100 - 7143 
7143 - 7177 
7177 - 7230 
7230 - 7280 
7280 - 7320 
7320 - 7350 
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Dolomite, pinkish grny to pale red, micrbcrystalline to 
fine crystalline, arenaceous in part, nonporous; inter-
beds clear to white microcrystalline chert, trace 
varicolored shale, lcical trace clear to white micro-
crystalline to fine crystalline anhydrite. 
Dolomite, as above, with pinkish gray to pale red fine 
grained dolomitic sandstone, poor to fair porosity; 
trace to interbeds shale, as above. 
Shale, medium gray to grayish red and grayish red purple, 
trace varicolored shale; interbeds pinkish gray to pale 
yellowish brown and pale red, microcrystalline dolomite, 
arenaceous in part, nonporous, 
Dolomite, pinkish gray to pale red, microcrystalli.ne, 
slightly arenaceous in part; interbeds grayish red to 
moderate red subwaxy shale. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbcds light red to grayish 
red shale. 
Limestone, pinkish gray to pale yellowish brown, micritic,· 
nonporous; iuterbeds shale~ as above. 
Limestone, pinkish gray to pale yellowish bro"''tl, micritic, 
sparsely fossiliferous, nonporvus; interbeds grsyish red 
calcareous shale, trace varicolored shale, scattered 
ostracods, slight trace fine to medium grained, pinkish 
gray to white sandstone, calcareous, poor porosity. 
Shale, varicolored; interbeds limestone, as above. 
Shale, medium to dark gray, with varicolored shale. 
Limestone, pinkish gray to pale yellowish brown, ro.icritic, 
nonporous; incerbeds medium gray to greenish gray and 
varicolored shale. 
N.D.G.S. No. 4177 
Pel-Tex Oil Co. -Continental Oil Co. No. 1 Herrmann 
NE SW Section. 17, Township 11+5 North~ Range 88 West 
Mercer County> North Dakota 
6300 - 6310 
6310 - 6360 
Siltscone, moderate reddish brown, finely arenaceous in 
part, slightly calcareous. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; trace pinkL;h gray roicritic limestone, dense 
(possibly cavings), trcce white, locally spotted, sub-
translucent chert; trace moderate reddish orange fine 
grained sandstone, poor porosity, no hydrocarbon shows. 
6360 - 6380 
6380 - 6440 
6440 - 6480 
6480 - 6540 
6540 - 6620 
6620 - 6650 
· 6650 - 6670 
6670 - 6700 
6700 - 6750 
6750 - 6780 
6780 - 6810 
6810 - 68li0 
6840 - 6900 
6900 6920 
" 6920 - 7000 
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Dolomite, pinkish gray to pale red, microcryst:alline, 
scattered poor vuggy porosity, no hydrocarbon shows, 
in part becoming finely arenaceous; interbeds dark 
reddish brown shale. 
Dolomite and shale, as above; trace very fine to fine 
grained, very dolomitic, nonporous sandstone. 
Dolomite, pinkish gray to pale red, microcrystalline, poor 
to fair vuggy porosity, no hydrocarbon shews; trace pale 
red, fine grained, very dolomitic, nonporous sandstone. 
Shale, medium to dark gray (may be cavings); dolomite, 
pinkish gray to pale yellowish brown and pale red, micro-
crystalline, nonporous; trace to 5% white translucent to 
opaque chert, one fragment of fusulinid in chert (6520-
6530), scattered medium grained euhedral quartz crystals; 
interbeds grayish green shale 6520-6540. 
Sandstone, pinkish gray to pale red, very fine to fine 
grained, very dolomitic, poor porosity, no hydrocarbon 
shows; interbeds dolomite, as above. 
Shale, varicolored; with sandstone and dolomite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in part, nonporous. 
Limestone, pinkish gray to pale yellowish brown, micri tic, 
to fragmental micritic, fossiliferous, nonporous; inter-
beds pale yellowish brown microcrystalline, nonporous, 
calcareous dolomite. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, slightly anhydritic, no visible porosity; 
interbeds gr-ayish red to dark reddish brown shale. 
Limestone, pale yellowish brown, micritic, nonporous, 
trace ostracods. 
Shale, grayish red to dark reddish brown, trace limestone, 
as above. 
Shale and limestone, as above, with trace pale reddish 
brown fine g1~ai.ned, very calcareous sandstone, nonporous, 
hematitic; shale', in part varicolored. 
Shale, dark reddish brown to pale reddish brown, in part 
varicolored, scattered hematite pellets. 
Shale, as above; trace black carbonoceous shale. 
Limestone, pale yellowish brown, mjcritic, nonporous; 
interbeds grayish green to greenish gray shale. 
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N.D.G.S. No. 133 
1 C No. 1 Hl.. lda Johnson "A" peep Rock Oi o. 
SW SW Section 30, Township 139 North, Range 86 West 
Morton County, North Dakota 
5140 - 5150 
5150 - 5180 
5180 - 5265 
5265 - 5300 
5300 - 5340 
5340 - 5370 
5370 - 5388 
5388 - 5430 
5430 - 5490 
5490 - 5520 
5520 - 5580 
5580 - 5 600 
5600 - 5615 
Shale, moderate reddish brown, silty. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; trace white, microcrystalline, 
earthy to very fine crystalline anhydrite. 
Dolomite, pinkish gray to light red, microcrystalline to 
fine and locally medium crystalline, poor to fair inter-
crystalline and vuggy porosity; interbeds moderate reddish 
orange, fine to medium grained dolomitic sandstone, poor 
to fair porosity. 
Dolomite, as above, fusulinid fragment; (no samples 5270-
5300, assumed dolomite, as in 5265-5270). 
Sandstone, pinkish gray to pale red, fine grained, dolo-
mitic, poor porosity; interbeds pinkish gray to light red 
fine to medium crystalline dolomite, poor to fair vuggy 
Dolomite, as above; interbeds shale, as above. 
Sandstone, pale red, fine grained, dolomitic, poor 
porosity. 
Dolomite, pale red, very fine to microcrystalline, arena-
ceous in part; nonporous; interbeds moderate orange pink, 
very calcareous earthy shale; trace clear to pinkish gray 
fine to medium grained sandstone, in part dolomitic, 
nonporous in part uncemented free well rounded quartz 
grains. 
Dolomite, light red to pale red, microcrystalline, 
nonporous; interbeds pale reddish brov."Il to moderate 
reddish orange shale, in part very calcareous and 
earthy textured; trace sandstone, as above, moderately 
well cemented, poor porosity. 
Dolomite, grayish orange pink to pale yellowish brown, 
microcrystalline, nonporous; interbeds white earthy 
textured anhydrite. 
Dolomite~ as above> argillaceous in part; interbeds 
mediu~ to dark gray and moderate reddish brown shale. 
Sandstone, pinkish gray to pale red, very fine to fine 
grained, dolomitic~ poor porosity, 
Anhydrite, clear to white, fine crystalline, vitreous. 
,5615 - 5700 
5700 - 5730 
5730 - 5790 
5790 - 5868 
5868 - 5900 
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Shale, medium to dark gray and greenish gray; trace 
pale red dolomite. 
Sandstone, pinkish gray to pale yellowish brown, medium 
to very coarse grained, dolomite cement, grades to matrix 
supported, coarsely arenaceous, fine to medium crystalline 
dclomite, poor to fair porosity. 
Sandstone, pale reddish brown to grayish red, hematite 
stained, medium to very coarse grained, uncemented, 
subangular to mostly well rounded, good porosity. 
Shale, medium to dark gray, splintery, trace lignite. 
Limestone, light gray to pinkish gray, micritic, earthy 
textured, grades to dolomite, nonporous, trace grayish 
green shale. 
N.D.G.S. No. 464 
Deep Rock No. 1 Gangle "A" 
NW NW Section 11, Township 135 North, Range 82 West 
Morton County, North Dakota 
3900 - 3935 
3935 - 3945 
3945 - 4010 
4010 - 4050 
4050 - 4090 
4090 - 4120 
4120 - 4200 
4200 - 4210 
4210 - 4245 
Sh.ale, moderate reddish brown. 
Dolomite, pinkish gray, microcrystalline,arenaceous, 
poor to fair vuggy poLosity. 
Sandstone, pinkish gray to grayish orange pink, fine to 
medium grained, dolomitic, poor to fair porosity; trace 
dolomite, as above. 
Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, poor vuggy porosity; interbeds clear to 
pinkish gray "itreous anhydrite. 
Dolomite, pinkish gray, microcrystalline, in part earthy 
textured, poor to fair porosity, in part very arenaceous. 
Sandstone, pinkish gray> very fine to fine grained, 
dolomitic, poor porosity. 
Dolomitet as in 4050-4090 above; interbeds grayish pink to 
light red, fine tq medium grained, dolomitic sandstone, 
poor porosity; interb::::ds medium to dark gray and greenish 
gray shale. 
Anhydrite, clear to white, fine crystalline. 
Shale, medium to dark gray and greeoish gray, trace grayish 
red; trace grayish pink microcrystalline, nonporous 
dolomite. 
4245 - 4260 
4260 - 4290 
4290 - 4310 
4310 - 4360 
4360 - 4370 
4370 - 4420 
4420 - 4460 
4460 - 4500 
4500 - 4550 
4550 - 4618 
4618 - 4630 
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Anhydrite, clear, fine to coarse crystalline. 
Dolomite, pinkish gray, microcrystalline, finely 
arenaceous in part, nonporous. 
Shale, dark gray, carbonaceous. 
Dolomite, light gray to pinkish gray, microcrystalline, 
argillaceous to finely arenaceous, nonporous; interbeds 
light gray, fine grained dolomitic sandstone, poor to 
fair porosity. 
Anhydrite, clear to white, fine to medium crystalline, 
vitreous. 
Dolomite, pinkish gray to pale red, interbeds medium to 
dark gray shale. 
Shale, medium to dark gray, trace dolomite, as above. 
Shale, gray to black, as above, with greenish gray and 
pale reddish brown splintery shale; interbeds very pale 
orange to pale yellowish brown, micritic nonporous 
limestone. 
Shale, as above, with grayish orange to moderate yellow-
ish brown shale; trace white to light gray, fine grained, 
slightly dolomitic, porous sandstone. 
Shale, as above, varicolored, with moderate reddish orange 
silty shale (may be basal Kibbey fonnation). 
Limestone, pale yellowish brown to light gray, micritic, 
nonporous. 
N.D.G.S. No. 491 
National Bulk Carriers No~ 1 Miller 
NW NE Section 20, Township 136 North, Range 81 West 
Morton County, North Dakota 
3800 - 3815 
3815 - 3825 
3825 - 3850 
3850 - 3905 
Shale, moderate reddish brown. 
Dolomite, pinkish gr.ay, microcrystalline, nonporous. 
Sandstone, moderate reddish orange, fine to medium 
grained, subangular to well rounded, fair to good poros-
ity; (note: interval from 3840-3890 consists primarily 
of loss circulation material). 
Dolomite, pinkish gray to pale redi microcrystal.line; 
nonporous; interbeds sandstone, as above, and clear to 
pinkish gray, porous sandstone. 
3905 - 3940 
3940 - 3980 
3980 - 4000 
4000 - 4-015 
4015 - 4045 
4045 - 4055 
4055 - 4075 
4075 - 4080 
4080 - 4095 
4095 - 4110 
4110 4130 
4130 - 4150 
4150 - 4160 
4160 - l.<210 
4210 - 4230 
4230 - 4250 
4250 - 4280 
4280 - 4310 
4310 - 4335 
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Sandstone, clear to light gray and pale red', fine to 
medium grained, fair to good porosity, trace hydrocarbon 
stain, possibly contamination. 
Dolomite, pinkish gray, microcrystalline, scattered 
poor vuggy porosity, finely arenaceous; interbeds clear 
to pale red and dark yellowish orange sandstone, as 
~bove. 
Anhydrite, clear to very light gray and pinkish gray, 
fine crystalline. 
Shale, medium to dark gray and grayish red. 
Dolomite, pinkish gray to very pale orange and pale 
yellowish brown, microcrystalline, nonporous. 
Shale, moderate reddish brown. 
Dolomite, as in 4015-4045. 
Shale, moderate reddish brown. 
Sandstone, clear to pinkish gray, fine to locally coarse 
grained, very poorly cemented, good porosity. 
Anhydrite, clear to pale red, fine crystalline. 
Shale, medium to dark gray, greenish gray, moderate 
reddish brown. 
Dolomite, grayish pink to pale red, microcrystalline, 
nonporous. 
Shale, vsricol~red. 
Sandstone, light gray to pinkish gray, very fine grained; 
interbeds sl1ale, as above, and light gray to pi.nki.sh gray 
nonporous, microcrystalline dolomite. 
Shale, varicolored; intcrbeds pale yellowish brown, 
micritic, nonporous limestone. 
Sandstone, pinkish gray to pale red> very fine to medium 
grained, subangulat to well rounded, poor to fair poros-
ity; interbeds limestone, as above. 
Shale, varicolored; interbeds pinkish gray, micritic 
nonporous limestone. 
Shale, varicolored. 
Shale, as above; with clear, fine to coarse grained, 
uncemented sandstone, good porosity. 
. 4335 - 4355 
4355 - 4370 
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Shale, varicolored • 
Limestone, pale yellowish brown. micritic, nonporous. 
N,D.G.S. No. 1620 
pan American Petroleum Corporation No. 1 Raymond Vetter 
NE SW Section 27. Township 139 North, Range 90 West 
Morton County, North Dakota 
6050 - 6059 
6059 - 6110 
6110 - 6190 
6190 - 6270 
6270 - 6340 
6340 - 6380 
6380 - 6405 
6405 - 6420 
6420 - 6490 
6490 - 6530 
6530 - 6550 
6550 - 6570 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pinkish gray to light red and pale red, micro-
crystalline, nonporous; interbeds light red very fine to 
medium grained dolomitic sandstone, poor porosity. 
Dolomite, as above, poor to fair vuggy porosity; interbeds 
sandstone, as above, fair porosity (circulation lost 
through this interval--relative percentages may be in 
error). 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fine crystalline, fair vuggy and inter-
crystalline porosity; interbeds grayish pink, very fine 
to fine grained, dolomitic sandstone, poor to fair 
porosity; interbeds dark gray to d~sky red shale. 
Dolomite, pinkish gray to grayish 04ange pink, micro-
crystalline, finely arenaceous, poor porosity; trace 
sandstone, as above. 
Dolomite, as above, grades to pale yellowish brown, micro-
crystalline, nonporous; cherty, clear to white, translucent; 
interbeds medium to dark gray and greenish gray shale; 
trace white earthy textured anhydrite • .. 
Dolomite, as above; interbeds pinkish gray, very fine to 
fine grained dolomitic sandstone, poor porosity. 
Anhydrite, white, earthy. 
Sandstone, light gray to pinkish gray, very fine grained, 
dolomitic in part~ poor to fair porosity; interbeds 
medi.um to dark gray shale • 
• Dolomite, pinkish gray to grayish orange pink, micro-
crystallinc, no visible porosity; interbeds moderate red 
to dark reddish brown shale. 
Dolomite, as above, grades to pale red, in part arenaceous, 
no visible porosity; interbeds shale 1 as above. 
Limestone, grayish pink to .grayish orange pink, micritic, 
ostracodal, nonporous; interbeds shale and dolomite, as 
above. 
6570 - 6605 
6605 - 6630 
6630 - 6660 
6660 - 6705 
6705 - 6720 
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Lirrestone, as above; interbeds medium to, dark gray and 
grayi~h red shale. 
Shale, varicolored; interbeds grayish orange pink, fine 
to medium grained quartz sandstone, calcareous, poor 
porosity, trace limestone, as above. 
Limestone, mediu.'!l gray to light brownish gray, micritic, 
argillaceous in part, locally ostracodal, nonporous; 
interbeds dark gray and grayish red, locally carbonaceous 
shale. 
Shale, as above, trace lignite; interbeds limestone, as 
above; trace varicolored shale. 
Limestone, pinkish gray, micritic, earthy textured in 
part; interbeds greenish gray waxy shale. 
N.D.G.S. No. 2185 
Signal Drilling and Exploration Co.-Flecher Oil and Gas Co. No. 1 Boehm 
SW NE Section 11, Township 139 North, Range 82 West 
Morton County, North Dakota 
4000 - 4025 
4025 - 4080 
4080 - 4140 
4140 - l-1-150 
4150 4170 
4170 - 4210 
4210 - 4225 
4225 - 4290 
Dolomite, pinkish gray, microcrystalline, nonporous; 
interbeds moderate reddish brown shale; trace pinkish gray 
to pale red o;-aque chert. 
Sandstone, pale red, very fine grained, subcngular, 
dolomitic, poor to fair porosity 1 no hydrocarbon shows. 
Sandstone, as above; interbeds pinkish gray to grayish 
orange pink, microcrystalline to fine crystalline, 
dolomite, fair interc.rystalline and trace vuggy porosity, 
no hydroca~bon shows. 
Shale, medium to dark gray; with sandstone and dolomite, 
as above. 
Shale,· medium to dark gray, in part carbonaceous. 
Sandstone, light gray, very fine grained, very calcareous, 
argillaceous, very poor porosity, no hydrocarbon shows; 
interbeds medium to dark gray and greenish gray shale. 
Dolomite, pinkish gray to pale. red, microcrystalline, in 
part earthy, scattered poor vuggy por?sity, no hydro-
carbon shows. 
Sandstone, fine grained, pinkish gray to pale red, dolo-
mitic, poor to fair porosity, no hydrocarbon shows; 
interbeds dolomite, as above. 
4290 - 4320 
4320 - 4330 
4330 - 4390 
4390 - ,~410 
4410 - 4450 
4450 - 4460 
4460 - ,.500 
4500 - 4520 
4520 - 4570 
4570 - 4575 
4575 - 4610 
4610 - 4725 
4725 4750 
4750 - 4775 
4775 - 4790 
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Dolomite, pinkish gray to pale red, microcrystalline, 
very anhydritic, nonporous. 
No sample. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds pale reddish brown to pale brown, 
locally calcareous shale. 
Dolomite, pale red to pale yellowish brown, micro-
crystalline, anhydritic, silty in part, nonporous. 
Dolomite, pale yellowish bro~~l to dark yellowish brown, 
microcrystalline, calcareous, argillaceouss nonporous; 
interbeds dark gray shale. 
Shale, as above. 
Limestone, pinkish gray to pale yellowish brown and dark 
yellowish brown, micritic, scattered trace ostracods, 
nonporous; trace medium to dark gray and grayish green 
shale. 
Limestone, pinkish gray, fragmental micritic to oolitic 
and micritic, nonporous; trace to interbeds varicvlored 
shale. 
Limestone and shale, as above; interbeds medium to dal:"k 
gray, micritic to fragmental micritic, limestone, argilla-
ceous, nonporous; trace ostracods and brachiopod fragments, 
Limestone and shale, as above; trace fine to medium, well 
rounded quartz sand grains, in part free, in part embedded 
in dark yellowish brown shale, porosity questionable, 
no hydrocarbon shows. 
Shale, varicolored. 
Shale, as above; trace pinkish gray~ micritic to slightly 
fragmcntal limestone, nonporous, scattered ostracods; 
trace pinkish gray, very fine to medium grained. subangular 
to well rounded quartz sandstone, fair porosity, no hydro-
carbon shows. 
Shale, medium to dark gray; trace varicolored shale. 
Shale, v~ricolored, trace ostracods. 
Limestone, pinkish gray to light gray, micritic, trace 
oolitic, nonporous. 
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N.D,G.S. No. 3859 
Amerada Petroleum Corporation No. 1 James ~eyer 
SE NE Section 34, Township 135 North, Range 83 West 
Morton County, North Dakota 
4040 - 4065 
4065 • 4085 
4085 - 4100 
4100 - 4175 
4175 - 4250 
4250 - 4270 
4270 - 4290 
4290 - 4295 
4295 - 4325 
4325 - 4340 
Shale, moderate reddish brown, slightly silty and 
slightly calcareous. 
Shale, as above, probably cavings with pinkish gray to 
pale red microcrystalline, nonporous dolomite; interbeds 
light gray, dense, microcrystalline, subtranslucent 
anhydrite. 
Sandstone, clear to pinki.sh gray, fine to scattered very 
coarse grained, primarily unconsolidated, in part with 
calcareous cement and argillaceous matrix; assumed 
excellent porosity and permeability. 
Sandstone, as above, unconsolidated, with trace clear to 
pink and pinkish gray, fine to medium grained sandstone, 
poorly to well cemented, calcareous cement, poor to fair 
porosity; interbeds grayish pink, microcrystalline dolo-
mite, nonporous; trace pyrite. 
Sandstone, light gray to pinkish gray and pale red, fine 
to medium grained, scattered coarse grains in part with 
poor to fair porosity, locally dolomitic, nonporous, 
with clear, fine to very fi~e grained, unconsolidated 
sand, trace pinkish gray to pale yellowish brown and 
pale red, locally arenaceous, microcrystalline, dolomite, 
nonporous. 
Dolomite and sandstone, as above, with 10% unconsolidated 
sand, as above, probably cavings 1 abundant shale cavings 
in the interval. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous, .trace white to light gray and locally pale 
red microcrystalline anhydrite; interbeds sandstone, 
as above. 
Sandstone, clear, fine grained, unconsolidated, good 
porosity. 
Dolomite, pale yellowish brown to pale red, microcrystal-
line, nonporous,' with pinkish gray to pale yellowish brown, 
fine gr.'!ined, dolomitic sandstone, nonporous; slight trace 
clear, microcrystalline anhydrite. 
Sandstone, as above, becoming poorly cemented, friable, 
fair to good porosity, trace dolomite, as above, non-
porous; abundant gray and gray green shale interpreted 
to be cavings. 
4340 - 4360 
4360 - 4400 
4.400 - 4425 
4425 - 4440 
4440 - 4490 
4490 - 4505 
4525 - 4555 
4555 - 4570 
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Limestone, light gray to pale yellowish brown, micritic, 
dolomitic, nonpcrous; trace to interbeds white to clear, 
microcrystalline anhydrite, very slight trace pinkish 
gray, fine grained, dolomitic sandstone, nonporous and 
pale yellowish brown to pale red, microcrystalline 
dolomite, nonporous; abundant shale, as above, interpreted 
to be cavings. 
Dolomite, pinkish gray to pale yellowish brown, locally 
pale red, microcrystalline, nonporous; trace pale red 
to grayish red shale, in part dolomitic with gray and 
gray green shale, as above, interpreted as cavings. 
Dolomite, pinkish gray to pale yellowish brown and light 
gray, microcrystalline, silty to finely arenaceous in part 
grading to f{ne grained dolomitic sandstone, nonporous, 
locally trace porosity. 
Sandstone, as above, grading to argillaceous, calcareous, 
siltstone, poor porosity, becoming interbedded with dark 
gray to black, carbonaceous shale, trace anhydrite and 
limestone, as above, scattered poor, vuggy porosity. 
Sandstone, white to light gray fine grained, calcareous, 
argillaceous, nonporous; interbeds light gray to pale 
yellowish brown, micritic, argillaceous limestone and 
white microcrystelline, locally earthy anhydrite; lime-
stone pinkish gray to pal~ ycllouish brown and light gr~y, 
micritic, slightly argillacemis, nonporous with light gray 
and gray green calcareous shale, trace white to light gray, 
fine grained sandstone, very calcareous, nonporous. 
Shale, light to dark gray and gray brown, locally slightly 
calcareous, slight trace clear, unconsolidated, very fine 
to fine grained, subrounded sand grains, possibly cavings; 
trace gray, ~lightly calcareous, argillaceous, nonporous 
siltstone. 
Shale, as above, with interbeds light gray to pale yellow-
ish bro~m and gray brown, microcrystal.line, very calcareous 
dolomite, nonporous and pale yellowish brown to light gray, 
micritic, nonporous limestone. 
Shale, light gray to pale yellowish brown, trace pale red 
with dolomite~ as above, and trace limestone, as above, • very scattered trace light gray, fine to medium grained. 
very dolomitic, nonporous sandstone. 
Shale and dolomite, as above, with moderate orange pink to 
pale red, very dolomitic shale; trace sandstone, as 
above, trace fine to medium crystalline dolomite, 
nonporous. 
4570 - 4615 
4615 - 4635 
4635 - 4660 
4660 - M,75 
4675 - 4690 
4690 - 4705 
4705 - 4737 
4737 - 4750 
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Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; trace ostracods, occasional interbeds medium 
to dark gray and black shale; limestone, pinkish gray to 
pale yellowish brown, micritic, nonporous, occasional 
interbeds medium gray shale. 
Sandstone, clear, fine to medium grained, occasional large, 
well rounded quartz grains, generally subrounded to well 
rounded, unconsolidated, assumed good porosity; interbeds 
gray to varicolored shale, trace pale yellowish brown, 
micritic limestone, as above. 
Shale, varicolored, with unconsolidated, fine sand grains, 
as above, locally becoming poorly to well cemented with 
dolomitic cement, poor to fair porosity, gray to pale 
yellowish brown, locally arenaceous, micrucrystalline 
dolomite, nonporous. 
Limestone, pale yellowish brown, micritic nonporous, with 
shale, and nonporous sandstone, as above. 
Shale, medium to dark gray and black, carbonaceous in 
part with nonporous limestone, as above; interbeds fine 
unconsolidated sand, assumed good porosity. 
Limestone and shale, as above, with pale orange to moderate 
orange pink, very calcareous shalei arenaceous; occasional 
iuterbeds fine grained, unconsolidated qu.:2rtz sand, assumed 
good porosity. 
Shale, medium to dark gray and black, in part carbonaceous; 
interheds pale yellowish brown to medium gray and gray 
brown, micritic; locally finely arenaceous limestone, 
nonporous, in part very chalky. 
Limestone, pafe yellowish brown to light gray brown, 
micritics nonporous; interbeds pale yellowish brown 
oolitic limestone, oolite centers are hematitic, inter-
part:ical porosity filled with clear anhydrite, no 
effective porosity. 
N.D.G.S. No. 3978 
Austral Oil Co. No. 1 John Leingang 
SE NW Section 34, Township 137 Nprth, Range 83 West 
Morton County, North Dakota 
4400 - 4420 
4420 - 4440 
Shale, moderate reddish or.ange; inter.beds reddish orange, 
fine grained anhydritic sandstone, trace large rounded 
frosted quartz grains, fair porosity, no hydrocarbon shows. 
Dolomite, pinkish gray, microcrystalline, calcareous, 
slightly anhydritic, trace vuggy porosity, no hydrocarbon 
shows. 
4440 - 4460 
4460 - 4510 
4510 - 4530 
4530 - 4570 
4570 - 4630 
4630 - 4655 
4655 - 4670 
4670 - 4720 
4720 - 4750 
4750 - 4780 
4780 - 4795 
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Sandstone, pinkish gray to pale red, fine to medium 
grained, poor sorting, very dolomitic, trace porosity, 
no hydrocarbon shows. 
Sandstone, as above, unconsolidated, little sand in 
samples, interpreted good porosity, no hydrocarbon 
shows. 
Dolomite, pinkish gray, microcrystalline, arenaceous, 
grading to dolomitic sandstone, fine grained, nonporous. 
Sandstone, pinkish gray to pale red, fine grained, uncon-
solidated, little sand in samples, interpreted good 
porosity, no hydrocarbon shows. 
Sandstone, as above, locally dolomitic, well cemented; 
interbeds light gray to pinkish gray and pale red micro-
crystalline dolomite, trace poor vuggy porosity, no 
hydrocarbon shows; trace grayish red purple chert. 
Sandstone, pale red and pinkish gray, fine to medium 
grained, fair sorting, locally dolomitic, primarily 
unconsolidated, interpreted good porosity, no hydrocarbon 
shows; interbeds pinkish gray to pale red and pale yellow-
ish brown, microcrystalline, nonporous, dolomite. 
Sandstone, as above, well cemented, no visible porosity. 
Dolomite, pale red and pale yellowish brown, microcrystal-
line, calcareous, nonporous, locally anhydritic, trace 
white fine crystalline anhydrite inclusions 4700-4710; 
scattered interbeds sandstone, as aboves well cemented. 
Limestone> light gray, micritic, earthy texture, dolomite 
grades to calcareous, microcrystalline, locally silty 
dolomite; trace pinkish gray to white fine grained very 
calcareous fine grained sandstone. 
Shale, dark gray to black, fissile (possibly cavings); 
interbeds white to pinkish gray, very fine grained, 
locally silty, sandstone, nonporous. 
Dolomite, light gray to pinkish gray, microcrystalline, 
argillaceous, calcareous, nonporous; interbedded with 
light gray fine grai.ned calcareous sandstone, no visible 
porosity, contains dark gray to black shale partings. 
Limestone, pale yellowish brown, micritic, earthy, 
nonporous, contains white fine crystalline anhydrite 
inclusions; trace to interbeds light gray. fine grained, 
very calcareous nonporous sandstone. 
4810 - 4835 
·4835 - 4840 
4840 - 4860 
4860 - 4870 
4870 - 4900 
4900 - 4920 
4920 - 4935 
4935 - 4955 
4955 - 4985 
4985 - 5010 
5010 - 5020 
5020 - 5050 
5050 - 5060 
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Dolomite, light gray to pinkish gray 1 microcrystalline, 
calcareous, nonporous; with limestone and anhydrite, 
as above. 
Anhydrite, white, fine crystalline. 
Dolomite, light gray to pinkish gray, microcrystalline, 
argillaceous, silty, grades to dolomitic siltstone; 
interbedded with light gray calcareous shale. 
Limestone, pinkish gray, fragmental, dolomitic with 
inclusions of white fine crystalline anhydrite, nonporous. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to very fine suc~osic, in part silty and 
locally earthy. 
Dolomite, as above, increasingly earthy, inclusions white 
fine crystalline anhydrite; interbeds light to medium gray 
and greenish gray shale. 
Limestone, pinkish gray, micritic, argillaceous; interbeds 
light brown, fine to medium crystalline dolomite, 
nonporous. 
Limestone, white to pinkish gray and light brown, micritic, 
locally earthy, trace fregmental, scattered poor vuggy 
porosicy; interheds greenif;h gray shale. 
Shale, varicolored; interbeds pinkish gray fragmental 
micritic limestone, locally dolomitic, nonporous. 
Sandstone, pinkish gray to moderate reddish orange, fine 
to locally coarse grained, subangular to well rounded, 
slightly calcareous, in part unconsolidated, poor to good 
porosity, iio hydrocarbon shows; interbeds varicolored 
shale. 
Limestone, pinkish gray, micritic, locally dolomitic. 
Sandstone, as in 4985-5010. 
Siltstone, moderate reddish brown. 
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N.D.G,S. No. 474 
w. H. Hunt No. 1 Walter and Dennis Dunham 
NW NW Section 24, Township 155 Northy Range 90 West 
Mountrail County, North Dakota 
6300 - 6360 
6360 - 6420 
6420 - 6460 
6460 - 6490 
6490 - 6530 
6530 - 6700 
6700 - 6760 
6760 - 6780 
6780 - 6830 
Anhydrite, white, earthy to acicular; shale, moderate 
reddish brown to dark reddish brown, contains salt casts, 
grades to calcareous siltstone; abundant medium to dark 
gray shale (possibly cavings). 
Siltstone, moderate reddish orange, calcareous; abundant 
gray shale, as above. 
Dolomite, pale red to grayish red, microcrystalline, 
nonporous; trace light red, calcareous, earthy textured 
shale and dark reddish brown shale. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
slightly dolomitic, trace noneffective vuggy porosity, 
no hydrocarbon shows. 
Shale, very dark red to moderate red, very slightly 
calcareous, with varicolored shale (reddish hues are 
dominant). 
Shale, as above, becoming splintery in part. 
Shale, grayish green to greenish gray, calcareous; 
interbeds pinkish gray micritic limestone and micro-
crystalline, calcareous dolomite, nonporous. 
Shale, as above, with grayish red purple shale; trace 
varicolored shale; trace lignitic material. 
Siltstone1 pale red, slightly calcareous; intei:beds pale 
red very fine to fine grained slightly calcareous sand-
stone, fair porosity, no hydrocarbon shows; abundant 
shale, as above (probably cavings). 
N.D.G.S. No. 592 
W. H. Hunt No. 1 Erwin Horne 
SE NW Section 14, Township 156 North, Range 92 West 
Mountrail County, North Dakota 
6850 - 6887 
6887 - 6930 
Sandstone, pale reddish brown, fine grained to very fine 
grained, silty, calcareous, poor to fair porosity. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red; interbeds grayish red shale, trc;ce white 
earthy textured anhydrite. 
265 
6930 - 6960 Dolomite, pale red, microcrystalline, in part silty, 
locally earthy textured, no visible porosity; interbeds 
grayish red to moderate red shale. 
6960 - 6980 Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; interbeds grayish red shale. 
6980 - 7050 Shale, moderate red to grayish red; interbeds limestone, 
as above. 
7050 - 7080 Shale, grayfsh red to moderate red, splintery, trace 
varicolored shale. 
7080 - 7090 Shale, as above; interbeds medium to dark gray and black 
ehale. 
7090 - 7150 Shale, grayish red, trace pale red to grayish red fine 
grained, calcareous sandstone, poor porosity. 
7150 - 7256 Shale, dark gray to black, trace dark reddish purple 
shale. 
7256 - 7300 Limestone, pale red to pale yellowish brown and pinkish 
gray, micritic, nonpor.ous; interbeds greenish gray and 
medium gray shale. 
N.D.G.S. No. 1406 
Calvert Drilling Inc., and Lowell J. Williamson No. 1 Salo 
NE SW Section. 19, Township 157 North, Range 90 West 
Mountrail County, North Dakota 
6630 - 6650 
6650 - 6670 
6670 - 6760 
6760 - 6800 
6800 - 6830 
6830 · - 6860 
Shale, medium gray and grayish red, trace pale reddish 
brown to moderate reddish brown siltstone, trace white 
earthy textu~ed anhydrite, abundant cavings in sample. 
Shale, grayish red to pale red purple, abundant medium 
gray to grayish green shale, assumed to be cavings. 
Shale, grayish red to moderate red, splintery; interbeds 
varicolored shale. 
Shale, as above; interbeds medium to dark gray and black, 
carbonaceous shale, trace fine grained dolomitic, 
calcareous sandstone, in part unconsolidated, trace coal. 
Shale, as above; interbeds grayish red to pale red, fine 
to medium grained, s1.1brounded to well rounded unconsoli-
dated sandstone, assumed good porosity. 
Shale,. gr.eenish gray to medium gray; interbeds pale red 
to moderate reddish brown and pinkish gray, micritic 
limestone~ in part very dolomitic. 
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N.D.G.S. No. 2273 
Stewart No. l Cvancara 
NW SW Section 15, Township 155 North, Range 93 West 
Mountrail County, North Dakota 
7300 - 7340 Siltstone, pale reddish brown, slightly calcareous, 
abundant greenish gray to olive gray and medium dark gray 
shale, possibly cavings. 
7340 - 7350 Dolomite, light brownish gray, very silty, microcrystal-
line, nonporous. 
7350 - 7380 Dolomite, pale red, microcrystalline, no visible porosity; 
interbedded with grayish red shale. 
7380 - 7410 Dolomite, as above, becoming very silty to very finely 
arenaceous, nonporous, grading locally to very fine 
grained dolomitic sandstone, poor porosity, no hydro-
carbon shows; interbeds shale, as above. 
7410 - 7420 Dolomite, pinkish gray, microcrystalline to microsucrosic, 
slightly anhydritic, poor vugular to fair intercrystalline 
porosity, faint fluorescence and cut. 
7420 - 7450 Dolomite, pale red, microcrystalline, and pinkish gray, 
microcrystalline, dense with interbedded dark reddish 
brown shale, 
7450 - 7460 No sample, 
7460 7470 
7470 - 7480 
7480 - 7500 
7500 - 7510 
7510 - 7520 
7520 - 7530 
7530 - 7550 
7550 - 7630 
7630 - 7660 
Primarily up hole cavings with shale, as above. 
Dolomite, pale yellowish brown to grayish orange pink, 
microcrystalline~ trace poor vuggy porosity, no hydro-
carbon shows. 
No samples. 
Shale, moderate red, splintery. 
Limestone, light brownish gray, microcrystalline, dense, 
nonporous. 
Shale, moderate red, occasionally moderate yellowish 
brown, splintery., 
Limestone, as i.n 7510-7520; interbedded with shale, as 
above. 
Shale, varicolored, primarily moderate red, splintery. 
Shale, as above, with marked increase of medium dark gray 
to dark gray shale. 
-
7660 - 7695 
7695 - 7710 
7710 - 7720 
7720 - 7760 
7760 - 7800 
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Sandstone, pale yellowish brown, fine grained, subangular 
to angular, overgrowth crystal facets common, well sorted, 
slightly calcareous, poor to fair porosity, no hydrocarbon 
shows; samples contain prominent gray shale, as above. 
Shale, moderate red, splintery. 
Shale, medium dark gray to dark gray. 
Dolomite, dark yellowish brown, microcrystalline, 
calcareous, nonporous; interbedded with olive gray 
calcareous shale, abundant shale as in 7695-7720 inter-
preted to be cavings. 
Limestone, olive gray to brownish gray, microcrystalline, 
locally anhydritic, dense;· interbedded with dark greenish 
gray, slightly calcareous shale. 
N.D.G.S. No. 2779 
Norman W. Edmund et. al No. 1 W. A. Speltstroser 
SW NW Section 19, Township 152 North,Range 88 West 
Mountrail County, North Dakota 
6000 - 6100 
6100 - 6110 
6110 - 6150 
6150 - 6160 
6160 - 6185 
6185 6190 
6190 - 6250 
6250 - 6290 
6290 - 6320 
Siltstone, moderate reddish orange to moderate red.dish 
brown, calcareous, in part finely arenaceous. 
Shale, medium to dark gray, in part carbonaceous; trace 
dusky red shale. 
Dolomite, pale red, rnicrocrystalline, silty, no visible 
porosity; trace to interbeds pale red, very fine grained 
dolomitic sandstone, poor to locally fair porosity, no 
hydrocarbon shows. 
Shale, medium·to dark gray and moderate reddish brown. 
Sandstone, pinkish gray to pale red, fine grained, 
subangular, slightly dolomitic, poor to fair porosity, 
no hydrocarbon shows. 
Shale, medium to dark gray, carbonaceous in part. 
Dolomite, pale red, microcrystalline, in part silty, 
nonporous; interb~ds sandstone, as in 6160-6185; trace 
shale, as above. 
Sandstone, pinkish gray to pale red, fine grained, 
subangular, dolomitic, poor to fair porosity, no hydro-
carbon shows; interbeds dolomite, as above. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline to fine cr.ystalline, trace poor 
vuggy porosity and intcrcrystall~ne porosity, no hydro 
carbon shows; interbeds varicolored shale. 
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6320 - 6330 Dolomite, pinkish gray, microcrystalline, trace poor vuggy 
porosity, no hydrocarbon shows; interbeds moderate red 
shale. 
6330 - 6380 Dolomite, pinkish gray to moderate red, microcrystalline, 
calcareous, nonporous; interbeds shale, as above; trace 
pale yellowish bro,-ro, micritic limestone 6370-6380. 
6380 - 6395 Shale, moderate red to moderate reddish brown, splintery. 
6395 - 6420 Limestone, pinkish gray to grayish orange pink, micritic 
to micritic fragmental, nonporous. 
6420 - 6440 Shale, moderate reddish orange, splintery in part. 
6440 - 6480 Shale, as above; interbeds varicolored shale; reddish 
hues represent primary shale color. 
6480 - 6520 Shale, medium to dark gray, carbonaceous; trace shale, 
as above; scattered trace lignite. 
6520 - 6560 Shale, varicolored. 
6560 - 6570 Shale, dark gray, splintery. 
6570 - 6580 Shale, varicolored. 
6580 - 6610 Shale, as above; increased percentage greenish gray, 
waxy, shale. 
6610 - 6670 Limestone, pale red purple, micrit:i.c, nonporous; inter-
beds greenish gray, waxy shale. 
6670 - 6690 Siltstone1 moderate reddish orange, calcareous, abundant 
limestone and shale, as above, interpreted to be cavings. 
6690 - 6700 No sample. 
6700 - 6720 Lithologies mixed, probably trip samples. 
6720 - 6800 Siltstone, as in 6670-6690; abundant varicolored shale, 
interpreted to be cavings; trace pale red, fine grained, 
slightly calcareous, sandstone, poor porosity, no 
hydrocarbon shows. 
6800 - 6810 Sandstone, as above, grading to fine to medium grained, 
porosity as above. 
6810 - 6820 Anhydrite, white, earthy. 
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N.D.G.S. No. 2616 
Davis Oil Co. No. 1 Len Carkuff 
SW SE Section 12, Township 154 North, Range 92 West 
Mountrail County, North Dakota 
nso - 7200 
7200 - 7250 
7250 - 7300 
7300 - 7335 
7335 - 7350 
7350 - 7380 
7380 - 7400 
7400 - 7li50 
7450 - 7470 
7470 - 7480 
7480 - 7510 
7510 - 7570 
7570 - 7585 
7585 - 7630 
7630 - 7650 
Siltstone, pale reddish brown, cal~areous. 
Sandstone, moderate reddish brown, very fine grained, 
angular, fair to good porosity, no hydrocarbon shows. 
No samples. 
Sandstone, pale red to moderate red, very fine to fine 
grained, subangular, dolomitic, poor porosity, no hydro-
carbon shows; interbeds pinkish gray to pale red, micro-
crystalline dolomite, in part microsucrosic, poor 
porosity, no hydrocarbon shows. 
Dolomite, as above; interbeds pale red to moderate red 
shale. 
No samples. 
Dolomite, pinkish gray, microcrystalline, nonporous; 
interbeds pale yellowiGh brown, micritic limestone, 
nonporous. 
Shale, medium to dark gray and dark reddish brown; trace 
light to medium gray, argillaceous, nonporous. fragmental 
micritic limestone. 
Shale, varicolored. 
Limestone, pale yellowish brown, micritic, nonporous. 
Shale, pale red to moderate red, splintP.ry, waxy; crace 
varicolored shale; scattered fragments pale red, fine 
grained, hematite coated, sandstone, no visible porosity. 
Shale, as above; locally with trace dark gray carbona-
ceous shale. 
Shale, as above; interbeds pinkish gray to light gray, 
very fine grained, slightly calcareous sandstone, poor 
porosity, no hydrocarbon shows. 
Shale, pale red to moderate red, in part splintery, trace 
pinkish gray to pale yellowish brown, nonporous, micritic, 
limescone. 
Sand5tone, dusky red, very fine to medium grained, hema• 
tite stained matrix, no visible porosity, abundant shale 
as above. 
7650 - 7680 
7680 - 7730 
7730 - 7760 
7760 - 7840 
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Shale, as in 7585-7630. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
grades to microcrystallin.e dolomite, nonporous; interbeds 
greenish gray to grayish green shale. 
Limestone and shale, as above; interbeds medium to dark 
gray shale. 
Siltstone, pale reddish brown, calcareous; interbeds 
pinkish gray to pale red, fine grained, calcareous sand-
stone, poor porosity, no hydrocarbon shows. 
N.D.G.S. No. 3134 
Shell Oil Co. No. 12-8-1 Prochaska 
SW NW Section 8, Township 155 North, Range 93 West 
Mountrail County, North Dakota 
7230 - 7245 
7245 - 7250 
7250 - 7280 
7280 - 7300 
7300 - 7325 
7325 - 7345 
7345 - 7485 
7385 - 7395 
7395 - 7!+10 
Shale, medium to dark gray; trace moderate reddish brown 
to dark reddish brown shale. 
Shale, light brown to moderate reddish orange, numerous 
salt casts. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; scattered interbeds pale red, very fine to 
fine grained sandstone, slightly dolomitic, poo;: to f.oir 
po1:osity, no hydrocarbon shows. 
Dolomite and ssndstone, as above; interbeds dark reddish 
brown shale and moderate reddish brown shale. 
Dolomite) pinkish gray to pale yellowish brown, micro-
crystalline, slightly anhydritic, nonporous; trace white 
chert; trac~ pale reddish brown to dark reddish brown 
shale. 
Dolomite, as a.bov~. with interbeds pinkish gray fine 
crystalline dolomite, poor to fair intcrcrystalline 
porosity, no hydrocarbon shows; trace chert and shale, 
as above. 
Abundant cavings in samples; dolomite, pinkish gray to 
pale red and pale yellowish brown, microcrystalline, 
no visible porosity; interbeds moderate to dark reddish 
brown shale. 
Dolomite, as above, locally with poor to fair vuggy and 
intercrystalline porosity, no hydrocarbon shows. 
Dolomite, as above; interbeds pinkish gray, fine to 
medium crystalline dolomite, fair to good intercrystal-
line porosity, no hydrocarbon shows. 
7410 - 7440 
7440 - 7450 
7450 - 7470 
7470 - 7500 
7500 - 7510 
7510 - 7580 
7580 - 7625 
7625 - 7640 
7640 - 7650 
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Shale, moderate red to dark reddish brown, abundant 
dolomite, as above, interpreted to be cavings. 
' 
Shale, as above, subwaxy; trace varicolored shale. 
Shale, as above; trace pinkish gray to pale yellowish 
brown mi.critic limestone, nonporous, trace ostracods. 
Shale, moderate red to dark reddish brown, subwaxy; trace 
varicolored shale. 
Lignite, black. 
Shale, varicolored, in part medium to dark gray. 
Shale, dark gray, lignitic; scattered trace conodont 
fragments 7605-7610. 
Dolomite, dark yellowish brown to dusky yellowish brown, 
microcrystalline, calcareous, nonporous. 
Dolomite, as above, grades to dolomitic, mlcritic 
limestone, nonporous; interbeds greenish gray calcareous 
shale. 
N.D.G.S. No. 3227 
Amerada Petroleum Corp. No. 1 N. D. 11 N" 
SE SE Section 15, Township 155 North, Range 94 West 
Mountrail County, North Dakota 
6955 - 6965 
6965 - 6990 
6990 - 7020 
7020 - 7030 
7030 - 7060 
Shale, pale reddish brown, blocky, slightly calcareous, 
numerous salt casts. 
Samples 95% shale, as above; with grayish orange pink 
to pale yellowish brown, microcrystalline, calcareous, 
dolomitic, in part very finely arenaceous, dense, 
dolomite, no visible porosity. 
Dolomite, as above, with trace pale red, very fine 
grained, slightly calcareous sandstone, fair porosity, no 
shows of hydrocarbons, samples 95% shale,as in 6955-6965. 
Dolomite, pale red to light brownish gray, microcrystal-
line, nonporous. 
Dolomite, grayish orange pink, microcrystalline, locally 
slightly anhydritic, scattered poor vuggy porosity, no 
hydrocarbon shows; trace clear to white and pale yellow-
ish brown chert. 
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7060 - 7080 Dolomite, grayish orange pink to pinkish gray, micro-
crystalline, poor to fair scattered vuggy porosity, no 
hydrocarbon shows, trace to interbeds pale red, slightly 
argillaceous, microcr.ystalline dolomite, nonporous. 
7080 - 7085 Dolomite, as above, with trace clear to white quartz 
fragments. 
7085 - 7105 Dolomite, grayish orange pink, pale red and light red 
microcrystalline, poor and trace fair vuggy porosity, no 
hydrocarbon shows; trace to interbeds grayish red shale. 
7105 - 7125 Dolomite, as above, occasionally becoming fine crystalline 
poor vuggy and intercrystalline porosity, no hydrocarbon 
shows; trace shale~ as above. 
7125 - 7140 Dolomite, as in 7085-7105, but with trace poor vuggy 
porosity, no hydrocarbon shows, trace grayish red shale. 
7140 - 7150 Shale, dusky red, sample 75% uphole cavings. 
7150 - 7195 Shale, dusky red, as above, light red, moderate red, and 
moderate reddish orange, in part subwaxy. 
7195 - 7200 No sample. 
7200 - 7215 Shale, varicolored, as in 7150-7195. 
7215 - 7220 Shale, as above) with grayish black carbonaceous shale. 
7220 - 7330 Shale, as in 7150-7195. 
7330 - 7355 Shale, varicolored, in part splintery; trace pale yellow-
ish brown, fine grained, slightly calcareous sandstone, 
scattered poor porosity, no shows of hydrocarbons. 
7355 - 7370 Sandstone, pinkish gray, fine grained, subangular, fair 
porosity, no hydrocarbon shows; locally with clayey 
appearing matrix, nonporous to very poor porosity; 
samples consist predominently of shale, as above. 
7370 - 7415 Shale, varicolored, increase of grayish green, calcareous 
shale and brownish gray, microcrystalline, calcareous 
dolomite. 
7415 - 7425 Dolomite, pinki$h gray, microcrystalline, calcareous, 
dense with interbedded greenish gray calcareous shale; 
abundant varicolored shale interpreted to be cavings. 
N,D,G. S. No. 3317 
Jack Grynberg No. 
NW NE Section 25 
Mountrnil County: 
1 Johnsonberg 
To~;nship 153 North, 
North Dakota 
Range 92 West 
7180 - 7195 
7195 - 7253 
7253 - 7335 
7335 - 7365 
7365 - 7375 
7375 - 7420 
7420 - 71+55 
7455 - 7468 
7468 - 7550 
7550 - 7560 
7560 - 7660 
7660 - 7670 
7670 - 7700 
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Siltstone, pale reddish brown to moderate reddish brow,1., 
shaly. 
Sandstone, pinkish gray to pale red, fine' 'grained, 
dolomitic in part, poor to fair porosity; interbeds 
grayish red to moderate red shale and pale yellowish 
brown to pale red, mic.rocrystalline, nonporous dolomite. 
Dolomite, pale red, microcrystalline, earthy textured in 
part, arenaceous, nonporous; interbeds shale, as above; 
interbeds pinkish gray to pale red, fi.ne grained, 
dolomitic sandstone, poor porosity. 
Dolomite, pale nid to pale yellowish brownt microcrystal-
line to fin~ crystalline, arenaceous nonporous; iuterbeds 
grayish red to pale red purple shale, trace clear to 
white subtranslucent chert. 
Sandstone, pinkish gray to pale red, fine grained, dolo-
mitic, in part anhydritic, poor porosity. 
Dolomite, pale yellowish brown, micrit:f.c and microcrystal-
line, nonporous; interbeds medium gray to grayish red 
shale. 
Dolom:1.te, pale yellowish brown to pale red, microcrystal-
line, in part earthy textured, no visible porosity; 
interbeds moderate red to grayish red sh.:ile. 
Limestone, pale yellowish brown to pinkish gray, rnicritic, 
nonporous, with dolomite, <'is above, and grayish red to 
moderate red shale, as above. 
Limeatone, pinkish gray to pale red, micritic, nonporous; 
interbeds moderate red to grayish red shale. 
Sandstone, pinkish gray to pale red, fine grained, 
calcareous, poor to fair porosity. 
Shale. grayish red to pale red and pale red purple, 
trace medium to dark gray, splintery shale, trace pinkish 
gray, micritic, limestone, nonporous. 
Sandstone, grayish pink, fine grained, calcareous, 
locally anhydrit:ic, poor porosity; interbeds grayish red 
to medium gray shaie. 
Limestone, pinkish gray to pale red and pale yellowish 
brown, micriti.c, nonporous; interbeds medium gray to 
grayish red shale. 
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N,D.G.S. No. 3353 
Monsanto Chemical Co. No. l Jackson 
NW NW Section 28, Township 158 North, Range 91 West 
Mountrail County, North Dakota 
· 6560 - 6580 
6580 - 6600 
6600 - 6690 
6690 - 6700 
6700 - 6800 
6800 - 6815 
6815 - 6850 
N.D.G. S. 3523 
Siltstone, pale reddish to moderate reddish broYn, cal-
careous, arenaceous in part, poor porosity. 
Shale, grayish red; interbeds pinkish gray to grayish 
red chert and pinkish gray to pale red, shaly limestone, 
hematitic, in part brecciated or conglomeratic. 
Shale, grayish red to moderate red, trace varicolored 
shale. 
Sandstone, fine grained, pinkish gray, calcareous, poor 
to fair porosity. 
Shale, medium to dark gray, carbonaceous in part, trace 
greenish gray and grayish red shale. 
Sandstone, fine to medium grained, pale red to pale 
yellowish brown, calcareous, poor to fair porosity. 
Limestone, light gray to pale yellowish brown, micritic, 
nonporous; interbeds light grayish green shale. 
Cardinv.l Petroleum Co., National Bulk Carriers, Northwest Refining Co. 
No. 1 Arneson 
NW NW Section 2, Township 157 North, Range 91 West 
Mountrail County, North Dakota 
Samples poor: pr:i.marily medium to dark gray shale, :lnterpreted to be 
cavings (6550-7140) 
6600 - 6630 
6630 - 6650 
6650 - 6670 
6670 - 6820 
Shale, as above, with pinkish gray to pale yellowish 
brown micritic limestone (questionably in place); trace 
moderate reddish orange to moderate reddish brown, very 
fine grained, calcareous saudstonet fair porosity, no 
hydrocarbon show. 
Sandstone, as above, in part pale red, poor porosity, no 
show of hydrocarbon; trace dark reddish brown shale. 
Sandstone, as above, locally becoming fine grained with 
occasional medium to coarse, well rounded, frosted quartz 
sand grains; porosity fair to good, no hydrocarbon show. 
Shale, varicolored, reddish hues constitute primary color. 
6820 - 6840 
6840 - 6890 
6890 7030 
7030 - 7120 
7120 - 7140 
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Shale, as above, trace pale red to pinkish gray and clenr, 
fine to coarse loose sand grains, interpreted good poro-
sity, no hydrocarbon show. 
Sandstone, as in 6820-6840; trace pale red, fine grained 
sandstone near base of interval, poor porosity, no hydro-
carbon shows. 
Shale, varicolored; abundant sandstone cavings. 
Shale, as above; increase in pale red to pinkish gray, 
fine to medium and locally coarse grained sandstone, 
poor porosity, no hydrocarbon shows; trace grayish red 
slightly calcareous siltstone. 
~imestone, pinkish gray to pale yellowish brown, trace 
pale red~ micritic, locally oolitic, no.visible porosity. 
N.D.G.S, No. 3581 
Pan American Petroleum Corp. No. 1 Kjellberg 
NW NW Section 5, Township 156 North, Range 88 West 
Mountrail County, North Dakota 
6140 - 6170 
6170 - 6200 
6200 - 6230 
Siltstone, pale reddish brown to moderate reddish brown, 
arenaceous, slightly calcareous, nonporous, abundant 
medium to dark gray shale. interpreted to be cavings. 
Shale, grayish red. 
Limestone, pinkish gray, dolomiticJ microcrystalline, 
nonporous; interbeds grayish red to medium gray shale. 
N.D.G.S. No. 3686 
Occidental Petroleum CorP., No. l J. C. Johnson 
NE NE Section 10, Township 151 North, Range 93 West 
Mountrail County, North Dakota 
7340 - 7350 
7350 - 750S 
1505 - 7560 
- 7655 
Samples entirely of salt. 
Dolomite, pale red, microcrystallin.e, arenaceous, non-
porous; interbeds grayish red to pale red shale, and 
white to pinkish gray, very fine grained, dolomitic 
sandstone, poor to fair porosity. 
Shale, grayish red to moderate red; interbeds pinkish 
gray, microcrystalline dolomite to pale red microcrystal-
line dolomite, moderately to very arenaceous, nonporous. 
Dolomite, pale red to pale yellowish brown and pinkish 
gray) microcrystalHne, nonporous; interbeds grayish red 
to moderate red shale. 
7655 - 7677 
7677 - 7700 
7700 - 7795 
7795 - 7893 
7893 - 7930 
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Limestone, pale yellowish brown, micritic, nonporous; 
interbeds dolomite, as above, and grayish red shale. 
Dolomite, as above; interbeds pale yellowish brown to 
pale red, micritic limestone, nonporous; interbeds 
moderate red to grayish red shale. 
Shale, as above; trace varicolored shale; interbeds 
limestone, as above. 
Shale, dark gray to black, carbonaceous in part; trace 
shale, as above, trace pyrite. 
Limestone, light gray to pale yellowish brown and dark 
yellowish brown, micritic, nonporous; interbeds medium 
gray to grayish green shale. 
N.D.G.S. No. 4194 
Rex Baker No. 14-20 Amdal 
SW SW Section 20, Township 157 North, Range 89 West 
Mountrail County, North Dakota 
6150 ~ 6230 
6230 - 6310 
6310 - 6405 
6405 - 6440 
Siltstone, pale reddish brown, arenaceous, calcareous, 
poor porosity; interbeds moderate reddish brown to 
grayish shale. 
Shale, grayish red to greenish gray, splintery in part; 
interbeds medium to dark gray locally carbonaceous shale. 
Shale, grayish red to moderate red and medium to dark 
gray, trace varicolored shale; trace pale red to grayish 
red micritic limestone, in part arenaceous, nonporous; 
trace fine grained, grayish red, calcareous sandstone, 
very poor porosity. 
Limestone, pale red, micritic, argillaceous, nonporous; 
interbeds medium gray to grayish green shale with 
abundant shale, as above. 
N.D.G,S. No. 4432 
Union Oil Company No. 1 Rudolph Brothers 
NW SE Section 23, Township 157 North, Range 91 West 
Mountrail County, !forth Dakota 
6510 - 6540 
6540 - 6550 
6550 - 6590 
Shale, medium gray to medium dark gray and greenish gray 
interpreted to be uphole cavings. 
No sample. 
Shale, as above, with very slight trace white to very 
light gray, microcrystalline, anhydrite and scattered 
trace pale yellowish brown micritic limestone, dense. 
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6590 - 6610 Sandstone, grayish red to pale red, very fine grained, 
very dolomitic, no visible porosity or hydrocarbon 
shows; abundant shale, as above; interpreted to be 
primarily cavings. 
6610 - 6630 Shale, moderate red to dusky red, in part splintery. 
6630 - 6660 Shale, varicolored, slight trace hematite lumps. 
6660 - 6680 Shale, varicolored, with trace pale yellowish brown, 
micritic limestone. 
6680 - 6710 Shale, as above, primarily grayish red dusky red and 
very dark red. 
6710 - 6720 Shale, as in 6680-6710 with slight trace very fine 
grained pale reddish brown sandstone, fair porosity, 
no show of hydrocarbons. 
6720 - 6830 Shale, varicolored, trace ostracods 6740-6750. 
6830 - 6900 Shale, as above, increase dark gray and grayish black 
shale. 
6900 - 6930 Shale, greenish gray; interbeds light olive gray, 
micritic limestone; abundant varicolored shale, as 
above. 
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N,D.G, S. No. 95 
Youngblood and Youngblood No. 1 Wachter 
SE SW Section 3, Township 141 North, Range 81 West 
oliver County, North Dakota 
4250 - 4800 Samples 75%-95% cavings; no quantative interpretation 
possible. 
N.D.G,S. No. 2183 
Fletcher and Signal No. l Bueligen 
NW NW Section 34, Township 141 North, Range 85 West 
Oliver County, North Dakota 
4950 - 4987 Shale, medium to dark gray. 
4987 - 5060 Shale, moderate reddish brown; interbeds grayish pink 
microcrystalline nonporous dolomite and white to pinkish 
gray, fine crystalline anhydrite. 
5060 - 5140 Shale, grayish red purple; with shale, as above. 
5140 - 5215 Dolomite, pin~ish gray to pale red, microcrystalline to 
very fine crystalline, poor to fair porosity; trace to 
interbeds grayish pink very fine to coarse grained, poorly 
cemented dolomitic quartz sandstone, poor to fair poro-
sity. 
5215 - 5240 Dolomite, as above. 
5240 - 5310 Sandstone, pale red, very fine to fine grained, dolomitic, 
poor porosity; interbeds pinkish gray to pale red, fine 
crystalline to microcrystalline dolomite, poor to fair 
porosity. 
5310 - 5400 Dolomite, pinkish gray, very fine to microcrystalline, 
nonporous; trace pale red, fine grained, slightly porous 
sandstone. 
5400 - 5415 Anhydrite, white to pale red, microcrystalline to fine 
crystalline. 
5415 - 5500 Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline, nonporous, locally anhydritic; 
interbeds moderate reddish brown dolomitic to subwaxy 
shale. 
5500 - 5515 Anhydrite, pinkish gray, microcrystalline, dolomitic. 
5515 - 5580 Dolomite, pinkish gray to pale red, microcrystalline to 
very fine crystalline, locally finely arenaceous grading 
locally to very dolomitic, very fine grained sandstone, 
poor porosity, trace fossil fragments (brachiopods and 
crinoid collumnells). 
5580 - 5620 
5620 - 5680 
5680 - 5785 
5785 - 5800 
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Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to very fine crystalline, locally with poor 
porosity. 
Shale, varicolored; interbeds pinkish gray to pale 
yellowish brown, micritic to oolitic and fragmental 
nonporous, scattered trace ostracods. 
Shale, varicolored. 
Siltstone, pale red, calcareous, grading to fine grained 
slightly calcareous, pinkish gray sandstone, fair porosity, 
questionable hydrocarbon stain, possibly contamination. 
N.D.G.S. No. 3277 
Sunray DX Oil Co. No. 1 Henke 
NE SE Section 14, Township 142 North, Range 85 West 
Oliver County, North Dakota 
5120 - 5130 
5130 - 5160 
5160 - 5170 
5170 - 5200 
5200 - 5215 
5215 - 5230 
5230 - 5300 
5300 - 5320 
5320 - 5330 
5330 - 5340 
5340 - 5350 
Shale, moderate reddish orange to moderate reddish brown, 
silty. 
Sandstone, moderate reddish orange to pale red, very fine 
grained, shaly, poor porosity. 
Dolomite, pinkish gray to light brown, fine crystalline, 
poor porosity, no hydrocarbon shows. 
Sandstone, as in 5130-5160 above, scattered medium to 
coarse well rounded, frosted sand grains. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous. 
Dolomite, pal.J! red, very fine crystalline, poor to fair 
intercrystalline porosity, trace pale reddish brown 
shale. 
Sandstone, pale red very fine to medium grained, fair 
porosity, dolomitic; trace shale, as above. 
Dolomite, pinkish gray, microcrystaUine, poor vugular 
porosity. 
Dolomite, pale red purple, earthy to microcrystalline, 
dense. 
Sandstone, grayish pink, very fine grained, dolou:iitic, 
poor to fair porosity. 
Dolomite, pale red purple, microcrystalline, in part 
earthy, poor porosity. 
5350 - 5365 
5365 - 5370 
5370 - 5385 
5385 - 5410 
5410 - 5425 
5425 - 5440 
5440 5470 
5470 - 5485 
5485 - 5550 
5550 - 5580 
5580 - 5605 
5605 - 5610 
5610 - 5620 
5620 - 5630 
5630 - 5665 
5665 - 5675 
5675 - 5720 
5720 - 5750 
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Sandstone, pale red, very fine grained, dolomitic, poor 
porosity. 
Dolomite, as in 5340-5350. 
Shale, medium to dark gray, grayish green and moder&te 
to pale reddish brown. 
Sandstone, pinkish gray to pale red, very fine to fine 
grained dolomitic, poor to fair porosity; interbeds pale 
red purple to pinkish gray microcrystalline nonporous 
dolomite. 
Anhydrite, white to pinkish gray, microcrystalline, 
earthy; interbeds grayish pink, microcrystalline, 
nonporous dolomite. 
Shale, medium to dark gray and greenish gray. 
Dolomite, grayish pink, microcrystalline, nonporous; 
interbeds shale, as above. 
Sandstone, pinkish gray, very fine crystalline, slightly 
dolomitic, fair porosity; trace shale, as in 5425-5440. 
Dolomite, pinkish gray to pale red, microcrystalline, in 
part anhydritic, nonporous; interbede shale, medium to 
dark gray, greenish gray, and pale reddish brown. 
Dolomite, moderate orange pink, earthy calcareous; inter-
beds grayish green to grayish red purple shale. 
Dolomite, grayish orange pink, very fine crystalline, poor 
to fair porosity. 
Shale, as in -5550-5585. 
Limestone, pinkish gray, micritic, earthy. 
Shale, varicolored; interbeds limestone, as above, becoming 
fragmental. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
locally oolitic, nonporous; interbeds shale, as above. 
Shale, varicolored, trace loose ostracods. 
Limestone, pinkish gray to grayish orange pink and locally 
mottled micritic, ostracodal; interbeds moderate red to 
pale reddish brown shale. 
Shale, varicolored 1 scattered ostracods, trace limestone, 
as above. 
5750 - 5755 
5755 - 5770 
5770 - 5790 
5790 - 5800 
5800 - 5820 
5820 - 5925 
5925 - 5945 
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Lignite, very dark gray to black. 
Shale and limestone, as in 5720-5750; scattered ostracods, 
trace Spirorbis sp. 
Sandstone, pinkish gray to grayish orange pink, medium to 
coarse grained, occasional very coarse grains, subrounded 
to well rounded, frosted, anhydridic and calcareous, poor 
to fair porosity, no hydrocarbon shows. 
Shale. very dark gray to black, carbonaceous; interbeds very 
dark gray to black lignite. 
Shale, varicolored; interbeds pale yellowish brown to 
light brownish gray micritic limestone, nonporous, 
scattered ostracods, worms and spores(?). 
Shale, varicolored, trace ostracods and worm tubes. 
Limestone, very light gray to pinkish gray, micritic, 
argillaceous to finely arenaceous, nonporous; interbeds 
greenish gray shale. 
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N.D.G.S. No. 693 
Caroline Hunt Trust Estate No. 1 Walter E. Bauer 
SW SW Section 19, Township 146 North, Range 76 West 
Sheridan County, North Dakota 
3860 - 3900 
3900 3920 
3920 - 3950 
3950 - 3960 
3960 - 4030 
4030 - 4035 
4035 - 4040 
4040 - 4050 
Siltstone, moderate reddish orange, slightly calcareous, 
locally finely arenaceous, anhydritic. 
Shale, ·dark reddish brown. 
Shale, varicolored, dark reddish brown, moderate yellow-
ish brown, medium to dark gray and greenish gray. 
Limestone, pinkish gray, micritic to ostracodal skeletal 
micritic, nonporous; with dark reddish brown shale. 
Shale, varicolored, as in 3920-3950. 
Sandstone, clear, very coarse grained, disaggregated, 
subangular to subrounded grains, excellent porosity, no 
hydrocarbon shows. 
Limestone, white to yellowish gray, micritic, earthy, 
very silty, grades to very calcareous siltstone, non-
porous. 
Limestone, white to yellowish gray,·micritic, nonporous. 
N.D.G. S. No. 1392 
Continental Oil Co.-Pure Oil Co. No. l Albrecht 
NE NE Section 27, Township 146 North, Range 77 West 
Sheridan County, North Dakota 
3850 - 3910 
3910 - 3940 
3940 - 3950 
3950 - 3960 
3960 - 4020 
4020 - 4040 
Siltstone, moderate reddish orange to moderate reddish 
brown, calcareous, locally anhydritic, grades to very 
fine grained, calcareous sandstone, scattered fine to 
medium, well rounded grains, poor to fair porosity, no 
hydrocarbon shows. 
Dolomite,· pinkish gray, microcrystalline; trace very 
light gray to pinkish gray opaque chert. 
Shale, varicolored. 
Siltstone, grayish,orange to moderate yellowish brown, 
calcareous; with abundant shale, as above. 
Shale, varicolored, light to dark gray. greenish gray, 
dusky red to grayish red, moderate yellowish brown, 
light red, in part subwaxy. 
Limestone, pinkish gray to pale yellowish brown, frag-
mental, micritic, ostracodai, nonporous. 
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N.D.G.S. No. 1605 
General Crude Oil Co. No. l McElvain 
NE NW Section 18, Township 145 North, Range 75 West 
Sheridan County, North Dakota 
3750 - 3760 
3760 - 3770 
3770 - 3780 
3780 - 3800 
3800 - 3820 
Shale, greenish gray; trace moderate reddish orange 
to moderate reddish brown. 
Shale, dark gray, pyritic; trace moderate reddish brown 
to dark reddish brown shale. 
Shale, dark reddish brown, locally mottled with greenish 
gray; trace very fine grained, pale red, calcareous 
sandstone, no visible porosity. 
Shale, grayish red to dark reddish brown, calcareous, 
silty. 
Limestone, pale yellowish brown, micritic, fossiliferous, 
anhydritic, no visible porosity. 
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N,D.G,S. No. 631 
Ohio Oil Co. No. 1 Standing Rock Sioux Tribal 
NE SW Section 29, Township 131 North, Range 80 West 
Sioux County, North Dakota 
3050 - 3090 
3090 - 3100 
3100 - 3140 
3140 - 3160 
3160 - 3180 
3180 - 3190 
3190 - 3230 
3230 - 3260 
3260 - 3270 
3270 - 3280 
3280 - 3310 
3310 - 3330 
3330 - 3340 
3340 - 3360 
3360 - 3380 
Shale, medium to dark gray and pale reddish brown; inter-
beds white to pinkish gray, fine crystalline anhydrite. 
Shale, as above; anhydrite, pinkish gray, contains fine 
to coarse quartz sand grains. 
Dolomite, pinkish gray to pale red, microcrystalline, non-
porous; interbeds grayish red shale. 
Sandstone, pinkish gray, very fine grained, anhydritic in 
part, poor to fair porosity, no hydrocarbon shows; inter-
beds shale, as above. 
Dolomite, pale red, microcrystalline, in part slightly 
ar~naceous, nonporous. 
Shale, grayish red. 
Dolomite, pale yellowish brown, microcrystalline, slightly 
anhydritic, nonporous; with grayish red to dark and medium 
gray shale. 
Dolomite, pinkish gray, microcrystalline, nonporous, cal-
careous; interbeds medium to dark gray, grayish red and 
greenish gray shale. 
Sandstone, pinkish gray to white, very fine grained, 
slightly calcareous, poor porosity, no hydrocarbon shows. 
Shale, medium to dark gray and grayish green, trace 
grayish red. ~ 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, calcareous, nonporous; interbeds white to 
clear, fine crystalline anhydrite; with shale, as above. 
Shale, medium to dark gray and greenish gray. 
Dolomite, pale yellowish brown to medium gray, microcrystal-
line, calcareous, nonporous; interbeds white, fine crystal-
line anhydrite. 
Shale, dark gray, carbonaceous, grades to medium gray; 
trace clear, fine to coarse, uncemented sand grains, 
interpreted good por~sity, no hydrocarbon shows. 
Shale, pale reddish brown. 
3380 - 3420 
3420 - 3430 
3430 3480 
3480 - 3490 
3490 - 3510 
3510 - 3520 
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Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, calcareous, poor vuggy porosity, no hydro-
carbon shows; interbeds varicolored shale. 
Limestone, pinkish gray, fragmental micritic, nonporous. 
Shale, varicolored; trace limestone, as above; slight 
trace ostracods. 
Sandstone, grayish orange pink, very fine to medium 
grained, angular to well rounded, very calcareous, no 
visible porosity, no show. 
Shale, dark gray to black, fissile. 
Limestone, pinkish gray, micritic, nonporous. 
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N.D.G.S. No. 378 
Worley and Harrell No. 1 Benz 
SW NE Section 20, Township 135 North, Range 98 West 
Slope County, North Dakota 
7150 - 7175 
7175 - 7260 
7260 - 7315 
7315 - 7335 
7335 - 7364 
7364 - 7390 
7390 - 7400 
7400 - 7410 
7410 - 7516 
7516 - 7521 
7521 - 7522 
7522 - 7528 
7528 - 7531 
7531 - 7533 
Siltstone, moderate reddish brown, slightly calcareous. 
Sandstone, pinkish gray to light red, very fine to fine 
grained, scattered medium grains, subangular to well 
rounded, dolomitic, poor to locally fair porosity, 
occasional interbeds grayish pink microcrystalline 
arenaceous dolomite, nonporous. 
Sandstone, and dolomite, as above, with interbeds pale 
reddish brown to moderate reddish brown shale. 
Dolomite, pinkish gray to pale red purple, microcrystal-
line, nonporous. 
Sandstone, pinkish gray to light red, fine to coarse 
grained, dolomitic, poor to fair porosity. 
Dolomite, as in 7315-7333; interbeds sandstone, as 
above; trace pale reddish brown shale. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; white to clear fine crystalline anhydrite 
and pinkish gray, fine grained, dolomitic sandstone, 
nonporous. 
Anhydrite, white to pinkish gray and locally clear, fine 
to coarse crystalline, vitreous; trace dolomite, as 
above. 
Sandstone, light gray to grayish pink, very fine to fine 
grained, dolomitic, locally anhydritic, poor porosity. 
Dolomite, pale yellowish brown, microcrystalline, finely 
arenaceous, nonporous. 
Shale, dark gray, slightly dolomitic. 
Sandstone, pale yellowish brown, very fine to fine 
grained dolomitic, locally anhydritic, streaks asphaltic 
residue, poor porosity. 
Dolomite, pale yeliowish brown, microcrystalline, finely 
arenaceous, nonporous. 
Sandstone, as in 7522-7528. 
7533 - 7540 
7540 - 7543 
7543 - 7548 
7548 - 7556 
7556 - 7640 
7640 - 7708 
7708 - 7760 
7760 - 7790 
7790 - 7860 
7860 - 7890 
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Sandstone, light gray, very fine grained, slightly 
anhydritic, fair porosity, no trace hydrocarbons. 
Shale, greenish gray to medium and dark gray; interbeds 
sandstone, as above, nonporous and pale yellowish brown 
microcrystalline, nonporous dolomite. 
Sandstone, light·gray, very fine grained, shaly, dolomitic, 
base of interbal microconglomeratic, poor porosity. 
Dolomite, light gray to pinkish gray, microcrystalline, 
occasional isolated vugular pore, anhydritic. 
Dolomite, as above; interbeds greenish gray to dark 
gray shale. 
Limestone, pale yellowish brown to brownish gray, micri-
tic, nonporous; interbeds dark gray, greenish gray and 
pale red purple shale. 
Shale, medium to dark gray, splintery, locally abundant 
ostracods; interbeds limestone, as above, graded to 
medium gray, argillaceous, nonporous. 
Shale, medium to dark gray, carbonaceous, locally lignitic 
splintery in part, scattered ostracods, occasional 
choncostrican fragment. 
Shale, as above, with varicolored shale (primarily 
greenish hues). 
Limestone, pinkish gray to light brownish gray, micritic; 
interbeds greenish gray shale. 
N.D.G.S. No. 1464 
Skelly Oil Co. No. l Bismarck~ 11A" 
SW SE Section 16, Township 135 North, Range 100 West 
Slope County, North Dakota 
7120 - 7138 
7138 - 7150 
7150 - 7240 
7240 - 7295 
7295 ..; 7365 
Shale, moderate reddish brown, silty. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous, locally cherty. 
Sandstone, moderate orange pink, fine to very coarse 
grained, subangular'to subrounded, slightly dolomitic, 
poor to fair porosity. 
Sandstone, as above, in part pinkish gray, very dolomitic; 
interbeds pinkish gray to pale red microcrystalline dolo-
mite, nonporous. 
Sandstone, pinkish gray to pale red and light red, dolo-
mitic, poor porosity; interbeds dolomite, as above. 
7365 - 7450 
7450 - 7475 
7475 - 7510 
7510 - 7555 
7555 - 7610 
7610 - 7668 
7668 - 7715 
7715 - 7770 
7770 - 7805 
7805 - 7820 
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Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline, nonporous; trace clear to 
white,· fine crystaqine anhydrite; interbeds medium to 
dark gray and grayish red shale; trace to interbeds 
sandstone, as above. 
Dolomite, pale yellowish brown to light grayish brown, 
microcrystalline, nonporous; interbeds white to clear 
very fine crystalline anhydrite. 
Dolomite, as above, finely arenaceous, grades to very 
dolomitic, very fine to fine grained sandstone, poor 
porosity. 
Sandstone, pinkish gray to pale yellowish brown, fine 
grained, dolomitic, poor to fair porosity, locally with 
a trace of hydrocarbon staining; trace medium to dark 
gray and very dark red shale. 
Dolomite, grayish pink to pale yellowish brown, micritic, 
locally fragmental, no visible porosity; interbeds shale, 
as above. 
Limestone, pale yellowish brown to light grayish brown 
and medium gray; micritic, argillaceous in part, 
scattered ostracods, nonporous; interbeds medium to dark 
gray shale. 
Limestone, medium gray to brownish gray, micritic, 
argillaceous in part, ostracodal, nonporous; interbeds 
dark gray locally lignitic shale. 
Shale, medium to dark gray, locally with abundant ostra-
cods; trace limestone, as above. 
Limestone, pale yellowish brown, micritic, ostracodal; 
shale, as above, trace moderate yellowish brown shale. 
Limestone, pinkish gray, micritic, earthy, nonporous. 
N.D.G.S. No. 2805 
North American Royalities No. 1 Hamann Estate 
SE SE Section 9, Township 135 North, Range 101 West 
Slope County, North Dakota 
7060 - 7080 
7080 - 7095 
7095 - 7160 
Shale, moderate reddish brown, silty. 
Dolomite, pinkish gray, microcrystalline, locally very 
cherty, no visible porosity. 
Samples very poor, probably trip samples; sandstone 
pinkish gray to light gray, fine to coarse grained, fair 
to good porosity. 
7160 - 7175 
7175 - 7230 
7230 - 7280 
7280 - 7300 
7300 - 7320 
7320 - 7340 
7340 - 7410 
7410 - 7450 
7450 - 7470 
7470 - 7520 
7520 - 7540 
7540 - 7600 
7600 - 7660 
7660 - 7705 
7705 - 7725 
7725 - 7755 
1155 - 7800 
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Sandstone, light red, fine to medium grained, dolomitic, 
poor porosity. 
Sandstone, clear to pale reddish brown, fine to very 
coarse grained, subrounded to well rounded, dissaggregated 
good porosity. 
Sandstone, as above, dolomitic, subangular to subrounded, 
poor to fair porosity. 
Dolomite, light red to pale red, microcrystalline, non-
porous; trace white subtranslucent chert. 
Sandstone, pinkish gray, fine grained, very dolomitic, 
subangular, poor porosity. 
Dolomite, pale red, microcrystalline, nonporous; inter-
beds moderate reddish brown shale. 
Dolomite, as above, grades to pale yellowish brown, 
microcrystalline; interbeds dark gray shale. 
Dolomite, as above; interbeds white earthy anhydrite. 
Shale, moderate reddish brown. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, no visible porosity; interbeds shale, as 
above. 
Sandstone, light gray to pinkish gray, very fine to fine 
grained, poor porosity; interbeds shale, as above and 
scattered trace grayish pink microcrystalline dolomite. 
Dolomite, pinkish gray to grayish orange pink, micro-
crystalline, .nonporous; interbeds pale reddish brown to 
pale red purple shale; dolomite becomes increasingly 
calcareous near base of interval. 
Limestone, pale yellowish brown to light brownish gray 
micritic; medium to dark gray and trace varicolored shale; 
trace ostracod fragments. 
Limestone, light to medium gray and light brownish gray, 
micritic, argillaceous in part, nonporous; interbeds 
medium to dark gray shale, locally with scattered ostra-
cods. 
Shale, as above, trace to interbeds limestone, as above, 
trace ostracods. 
Shale, dark gray, abundant ostracods 
Shale, as above, with varicolored shale. 
7800 - 7816 
7816 - 7830 
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Shale, as above; interbeds pinkish gray, fine grained, 
calcareous sandstone, poor porosity. 
Limestone, pinkish gray, micritic, nonporous; interbeds 
grayish blue green to grayish green shal~. 
N.D.G.S. No. 3383 
Pan i,merican Petroleum Corp. No. l Lydia Foreman 
SW SE Section 23, Township 133 North, Range 106 West 
Slope County, North Dakota 
6280 - 6295 
6295 - 6310 
6310 - 6330 
6330 - 6350 
6350 - 6380 
6380 - 6400 
6400 - 6410 
6410 - 6425 
6425 - 6440 
6440 - 6450 
6450 - 6460 
6460 - 6510 
- 6570 
Shale, moderate reddish brown, silty. 
Dolomite, pinkish gray, microcrystalline. 
Sandstone, light gray, fine grained, dolomitic, poor 
porosity. 
Dolomite,· pinkish gray to pale red purple, microcrystal-
line, cherty, nonporous. 
Dolomite, as above; interbeds light gray to pale yellow-
ish brown, fine to very coarse grained sandstone, sub-
angular to well rounded, poor to fair porosity, locally 
with light even hydrocarbon staining. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds pale red, fine to locally coarse, 
dolomitic sandstone, poor porosity. 
Dolomite, as above. 
Shale, medium gray to greenish gray. 
Sandstone, pigkish gray, very fine to fine grained, 
dolomitic, poor porosity. 
Dolomite, pale red to pale yellowish brown, micro-
crystalline, nonporous; interbeds greenish gray to grayish 
red shale, locally mottled. 
Shale, medium gray to greenish gray, locally mottled 
grayish red. 
Dolomite, pale yellowish brown to pale red, fine 
crystalline to microcrystalline, in part nonporous, 
locally fair to good vuggy porosity, trace hydrocarbon 
stain (possibly contamination). 
Dolomite, grayish pink to pale red, microcrystalline,. 
nonporous; interbeds grayish green to grayish red and 
pale red purple shale. 
6570 - 6583 
6583 - 6618 
6618 - 6665 
6665 - 6730 
6730 - 67':/J 
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Shale, as above. 
Limestone, light gray to light brownish gray and pale 
yellowish brown, micritic, locally ostracodal, nonporous; 
interbeds shale, as above. 
Limestone, pale yellowish brc•.m to light gray and light 
grayish brown, micritic, ostracodal; interbeds grayish 
red and medium to dark gray shale. 
Shale, varicolored, predominently reddish hues; scattered 
interbeds limestone, as above. 
Limestone, pinkish gray, micritic, nonporous; interbeds 
grayish green to grayish red shale. 
N.D.G,S. No. 3588 
Sun Oil Co. No. 1 Greer-Federal 
SE SE Section 21, Township 134 North, Range 105 West 
Slope County, North Dakota 
6680 - 6695 
6695 - 6735 
6735 - 6790 
6790 - 6907 
6907 - 6980 
6980 - 7000 
7000 - 7050 
7050 - 7110 
7110 - 7160 
Siltstone, moderate reddish brown. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; trace ~hite anhydrite; interbeds moderate 
reddish brown, silty shale. 
Dolomite, as above, cherty; interbeds pale red, fine to 
medium grained, subangular to well rounded, dolomitic 
sandstone, poor porosity, 
Sandstone, as above, locally grading to coarse grained, 
poor to fair porosity; with dolomite, as above. 
Dolomite, pink,.ish gray to pale red, microcrystalline, 
nonporous; interbeds pinkish gray, fine grained, 
dolomitic sandstone, poor porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, cherty. 
Dolomite, as above, microcrystalline to fine crystalline, 
euhedral, fair porosity; trace pinkish gray to pale red 
chert. 
Dolomite, pinkish gray to pale red and pale red purple, 
microcrystalline, nonporous; interbeds moderate red 
shale; trace pale yellowish brown, micritic, fossili-
ferous limestone. 
Limestone, light brownish gray to pale yellowish brown, 
micritic, fossiliferous in. part (fragmented), nonpcrous; 
interbeds medium to dark gray and grayish red shale. 
7160 - 7210 
7210 - 7230 
7230 - 7255 
7255 - 7300 
7300 - 7330 
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Limestone, pinkish gray to pale yellowish brown micritic, 
slight trace ostracods, nonporous; interbeds medium to 
dark gray shale. 
Shale, as above, with trace limestone, as above. 
Shale, varicolored. 
Shale, as above; scattered interbeds limestone, as in 
7160-7210. 
Limestone, grayish pink, micritic, in part earthy, 
nonporous; interbeds greenish gray to medium gray shale. 
N.D.G.S. No. 4075 
H. L. Hunt No. 1 N.P.R.R. 11A" 
NE SW Seetion 9, Township 136 N., Range 101 W. 
Slope County, North Dakota 
7180 - 7198 
. 7198 - 7220 
7220 - 7260 
7260 - 7437 
7437 - 7555 
1555 - 7575 
7575 - 7645 
7645 - 7700 
7700 - 7750 
7750 - 7800 
Siltstone, moderate reddish brown. 
Sandstone, pale red to moderate reddish orange, fine to 
coarse grained, subangular to well rounded, dolomitic, 
poor to fair porosity. 
Dolomite, light red to pale red, microcrystalline, 
nonporous; interbeds grayish red to pale reddish brown 
shale; trace white to clear anhydrite. 
Sandstone, pinkish gray to light red and pale red, fine 
grained, poorly cemented, fair to good porosity; 
interbeds dolomite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds sandstone, as above, and medium 
gray to greenish gray shale. 
Dolomite, pale yellowish brown, microcrystalline, 
nonporous, very cherty. 
Sandstone, pinkish gray to light gray, fine grained, 
dolomitic, poor porosity; interbeds dolomite, as above; 
interbeds grayish red shale. 
Dolomite, grayish pink to grayish orange pink, micro-
crystalline, calcareous, nonporous; interbeds grayish red 
to moderate red shale. 
Limestone, medium gray to light brownish gray, micritic, 
ostracodal, nonporous; interbeds medium and dark gray 
shale; abundant dolomite, as above. 
Limestone, medium gray to light brownish gray, micritic, 
ostracodal, nonporous; interbeds dark gray shale. 
7800 - 7870 
7870 - 7890 
7890 - 7920 
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Shale,·dark gray to black, carbonaceous, abundant ostra-
cods; interbeds limestone, as above. 
Shale, as above, locally lignitic, trace very dark red 
shale, scattered hematite pellets, brachi~pod· and worm 
fragments. 
Limestone, grayish pink, micritic, earthy texture; 
interbeds grayish green shale. 
N.D.G.S. No. 4280 
Amerada Petroleum Corp. No. 1 Mitchell 
NE SW Section 18, Township 135 North, Range 103 West 
Slope County, North Dakota 
7200 - 7260 
7260 - 7300 
7300 - 7320 
7320 - 7350 
7350 - 7360 
7360 - 7380 
7380 - 7415 
7415 - 7450 
1450 - 7465 
Limestone, pinkish gray to moderate reddish orange, 
micritic, earthy textured in part, slightly argillaceous, 
nonporous; trace grayish pink to moderate reddish orange 
microcrystalline anhydrite. 
Shale and siltstone, moderate reddish orange, very 
slightly calcareous. 
Trip samples, lithology interpreted as in 7260-7300. 
Shale and siltstone, as above; trace moderate reddish 
orange, very fine to fine grained, poorly sorted, sub-
rounded to subangular, slightly calcareous, nonporous, 
sandstone. 
Shale and siltstone, moderate reddish orange to dark 
reddish brown; trace dark reddish brown, very fine to 
medium grained, subangular to subrounded, slightly 
calcareous sandstone, no visible porosity; trace pinkish 
gray, microcrystalline, slightly calcareous, dolomite, 
nonporous. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red, microcrystalline, nonporous. 
Sandstone, clear to pale yellowish brown, fine grained, 
subangular to subrounded, fair porosity, very poor 
fluorescence, questionable stain, very poor cut (may be 
contamination from oil in drilling fluid). 
Dolomite, pale yellowish brown and pale red, microcrystal-
line, nonporous. 
Dolomite, as above, with interbeds grayish pink to clear, 
fine to medium grained, subangular to subrounded, dolo-
mitic sandstone, trace very poor porosity, no hydrocarbon 
shows. 
7465 - 7500 
7500 - 7525 
7525 - 7550 
7550 - 7590 
7590 - 7620 
7620 - 7645 
7645 - 7675 
7675 - 7690 
7690 - 7705 
7705 - 7720 
7720 - 7735 
7735 - 7800 
7800 - 7825 
-- --~--~~- ---~-~----------
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Dolomite, pale red to grayish red, locally pinkish gray, 
microcrystalline, arenaceous in part, nonporous. 
Sandstone, pinkish gray to very light brown, trace pale 
red, very fine grained, subangular to subreunded, sili-
ceous and dolomitic cement, grades to and interbedded 
with arenaceous dolomite, poor porosity where not well 
cemented, no hydrocarbon shows. 
Dolomite, pinkish gray to light red, microcrystalline, 
in part arenaceous, nonporous; interbeds pinkish gray to 
very pale orange, very fine to fine grained, subangular 
to subrounded, dolomite and silica cemented sandstone, 
poor porosity, no hydrocarbon shows. 
Sandstone, as above; interbeds pinkish gray and very pale 
orange to pale red and moderate orange pink, micro-
crystalline dolomite, nonporous. 
Dolomite, moderate pink to pale red and moderate reddish 
orange, microcrystalline, arenaceous in part, nonporous; 
interbeds pale yellowish brown, slightly calcareous, 
microcrystalline dolomite, nonporous. 
Dolomite, as above, primarily pinkish gray to pale 
yellowish brown; trace pale yellowish brown to brownish 
gray, dolomitic, micritic, limestone, in part argilla-
ceous, nonporous. 
Limestone, brownish gray, micritic, argillaceous in part, 
nonporous; trace dusky red to grayish red purple, 
argillaceous, micritic limestone grades to calcareous 
shale. 
Limestone, as above; trace dusky red to grayish red 
calcareous shale. 
Limestone, grayish black, micritic, argillaceous, 
nonporous; interbeds shale, as above. 
Limestone, as above; interbeds dark gray to grayish 
black, carbonaceous, locally pyritic, shale, in part 
slightly calcareous. 
Limestone and shale, as above, scattered ostracods. 
Limestone, pinkish gray to very light gray1 micritic, in 
part chalky textured, nonporous; trace light olive very 
calcareous shale grades locally to very argillaceous, 
nonporous, micritic limestone. 
Limestone, brownish gray, micritic, argillaceous, 
nonporous. 
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7825 - 7835 ·Sandstone, clear to pale red, fine to medium grained, 
subangular to subrounded, very poor to poor porosity. 
no hydrocarbon shows. 
7835 - 7900 Very poor samples, abundant cavings. 
7900 - 7960 Limestone, pinkish gray to brownish gray, micritic, 
locally argillaceous, nonporous. 
7960 - 7990 Sandstone, pale red, very fine grained, silty, slightly 
calcareous, nonporous. 
N.D.G.S. No. 4673 
States Oil Co. No. 1 Sedevie 
SW NW Section 33, Township 133 North, Range 101 West 
Slope County, North Dakota 
6800 - 6830 
6830 - 6900 
Siltstone, moderate reddish orange, calcareous. 
Dolomite, grayish pink to moderate pink, microcrystal-
line, no visible porosity; trace moderate reddish brown 
interbedded shale, abundant siltstone, probably cavings. 
Note: Samples 6900-7300, 30% to 50% cavings. 
6900 - 6920 
6920 - 6935 
6935 - 6950 
6950 - 6960 
6960 - 7000 
7000 - 7060 
7060 - 7100 
7100 - 7120 
7120 - 7140 
Dolomite, as above, anhydritic~ nonporous. 
Limestone, pale yellowish brown, micritic, nonporous; 
trace grayish red to greenish gray shale. 
Trip samples, lithologies mixed, primarily cavings, 
limestone, as above, with dolomite, as in 6830-6900; 
trace pinkish gray, opaque chert. 
Lithology as above; abundant light brownish gray and 
light olive gray shale. 
Dolomite, pinkish gray, microcrystalline, nonporous; 
abundant pinkish gray opaque chert. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; trace to interbeds pinkish gray to pale red 
very fine to fine grained dolomitic sandstone, poor 
porosity, no hydrocarbon shows. 
Sandstone, as above. 
Dolomite, pinkish gray to pale yellowish brown, and pale 
red, microcrystalline, nonporous; trace white, fine 
crystalline anhydrite. 
Trip samples, 100% medium to dark gray and grayish brown 
shale. 
7140 - 7190 
7190 - 7210 
7210 - 7230 
7230 - 7270 
7270 - 7300 
7300 - 7370 
7370 - 7450 
7450 - 7500 
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Dolomite, as in 7100-7120. 
Trip samples, 100% shale, as in 7120-7140. 
Dolomite, pinkish gray to brownish gray, rnicrocrystalline, 
nonporous; trace pale yellowish brown to light gray 
micritic locally argillaceous limestone, nonporous; trace 
dark gray to black carbonaceous shale. 
Trip samples, 100% cavings. 
Dolomite, as in 7210-7230; trace medium gray microcrystal-
line anhydrite; trace white chert. 
Dolomite, pale yellowish brown, microcrystalline, in 
part slightly anhydritic, nonporous; trace pinkish gray 
opaque chert. 
Limestone, pale yellowish brown to brownish gray, micritic 
slightly argillaceous, nonporous, trace ostracods; inter-
beds medium to dark gray shale. 
Shale, medium to dark gray, carbonaceous; trace lignite; 
interbeds limestone, as above, trace to locally abundant 
ostracods. 
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N.D.G.S. No. 344 
Plymouth Oil Company No. 1 Fischer 
SW NE Section 11, Township 137 North, Range 98 West 
Stark County, North Dakota 
7320 - 7340 Siltstone, moderate reddish brown. 
7340 - 7350 Dolomite, pale red, microcrystalline, nonporous. 
7350 - 7410 Sandstone, moderate orange pink and pinkish gray to pale 
red, fine to medium grained, subangular to well rounded, 
dolomitic, poor to fair porosity. 
7410 - 7520 Dolomite, pinkish gray to pale red, microcrystalline, 
anhydritic, arenaceous, nonporous; interbeds sandstone, 
as above. 
7520 - 7573 Sandstone, pinkish gray to pale red, fine to medium 
grained, dolomitic, poor to fair porosity; trace pale 
red dolomitic shale. 
7573 - 7625 Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in part, nonporous; trace sandstone, as 
above; trace medium gray to grayish red shale. 
7625 - 7635 Anhydrite, white microcrystalline to fine crystalline in 
pa rt earthy. 
7635 - 7700 Dolomite, pinkish gray to pale red in part pale yellow-
ish brown, microcrystalline, arenaceous, nonporous; 
interbeds shale, as above. 
7700 - 7720 Anhydrite, clear to white, fine crystalline to medium 
crystalline, 
7720 - 7760 Dolomite, p~le yellowish brown to dark yellowish brown, 
microcrystalline to fine crystalline, in part arenaceous, 
nonporous; interbeds grayish red to grayish red purple, 
dolomitic shale. 
7760 - 7810 Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, trace dolomite, as above, nonporous; inter-
beds grayish red to pale red dolomitic shale. 
7810 - 7850 Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in part, nonporous; interbeds pale red to 
grayish red, subwaxy, shale. 
7850 - 7884 Limestone, pale yellowish brown, to light gray and 
medium gray, micritic, nonporous; interbeds medium to 
dark gray and grayish red shale, trace ostracods. 
7884 - 7924 Shale, medium to dark gray; interbeds pale yellowish 
brown to medium dark gray, micritic, trace ostracods. 
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core descriptions 7924-7930 
7924 - 7926 
7926 - 7029 
7929 - 7930 
7930 - 7940 
7940 - 8020 
Limestone, dark yellowish brown to dark gray brown, 
micritic, to fine crystalline, nonporous, shaly in part. 
Shale, medium gray to dark gray and greenish gray, 
slickensided. 
Limestone, pale to dark yellowish brown, micritic, non-
porous, abundant ostracods. 
Shale, medium to dark gray and grayish red, splintery. 
Shale, medium to dark gray, carbonaceous in part, trace 
pale yellowish brown to dark gray, micritic, nonporous 
limestone; scattered trace ostracods. 
(Note: samples missing 7970-8000, lithology interpreted from logs to 
be as above.) 
8020 - 8050 
8050 - 8060 
Shale, grayish red to varicolored. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous. 
N.D.G.S. No. 850 
W. H. Hunt, No. 1 Privratsky 
NW NW Section 15, Township 138 North, Range 98 West 
Stark County, North Dakota 
7350 - 7353 
7353 - 7530 
7530 - 7550 
7550 - 7570 
7570 - 7635 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pale red to pinkish gray, microcrystalline, 
locally anhydritic, nonporous; interbeds clear to moderate 
orange pink and pale red, fine to medium grained sandstone 
locally anhydritic, poor to fair porosity; locally 
abundant medium subrounded to well rounded pitted quartz 
grains represents unconsolidated sandstone, good porosity, 
trace·grayish red shale. 
Dolomite, grayish red, microcrystalline, nonporous; inter-
beds white earthy textured anhydrite. 
Dolomite, pale yellowish brown, microcrystalline, nonpor-
ous; interbeds ginkish gray to pale red, fine to medium 
grained, dolomitic sandstone, poor porosity. 
Dolomite, pinkish gray to pale red and pale yellowish 
brown, microcrystalline, arenaceous, locally grading to 
very dolomitic, fine to medium grained sandstone, poor 
porosity, trace pale reddish brown shale; interbeds white 
earthy anhydrite. 
7635 - 7715 
7715 - 7735 
7735 - 7790 
7790 - 7870 
7870 - 7900 
7900 - 7915 
7915 - 7985 
7985 - 8000 
8000 - 8080 
8080 - 8100 
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Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous, nonporous; interbeds grayish red to medium 
gray shale. 
Anhydrite, earthy textured, white. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red, microcrystalline, in part arenaceous, nonporous; 
interbeds shale, as above. 
Dolomite, pinkish gray, trace pale red and pale yellowish 
brown, microcrystalline to fragmental, poor ~nterparticle 
and vuggy porosity; interbeds moderate red to grayish red 
dolomitic shale. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red to medium and dark gray 
shale, trace white, earthy textured anhydrite. 
Shale, medium gray to dark gray, grayish red, trace 
varicolored shale; interbeds pale yellowish brown to 
medium dark gray, micritic limestone. 
Shale, dark gray to grayish red; interbeds pale yellowish 
brown to dark gray, micritic limestone, scattered fossil 
fragments, locally argillaceous, nonporous, scattered 
trace ostracods. 
Shale, grayish red, trace fine to medium grained grayish 
red sandstone, shaly, no visible porosity. 
Shale, medium to dark gray, in part splintery, trace 
varicolored shale. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; in~erbeds grayish green subwaxy shale. 
N.D.G.S. No. 1536 
Skelly Oil Co. No. 1 Wigham 
SE NW Section 25, Township 138 North, Range 98 West 
Stark County, North Dakota 
7320 - 7338 
7338 - 7370 
7370 - 7400 
Siltstone, moderate reddish brown, shaly. 
Dolomite, pinkish,gray to pale red, microcrystalline to 
fine crystalline; in part anhydritic, nonporous; interbeds 
fine to medium grained pale red to pinkish gray sandstone, 
dolomitic, poor porosity. 
Dolomite, pale red to moderate red, microcrystalline, 
arenaceous in part, nonporous; interbeds pale red to 
moderate red, dolomitic shale. 
7400 - 7505 
7505 - 7690 
7690 - 7710 
7710 - 7770 
7770. - 7800 
7800 - 7840 
7840 - 7870 
7870 - 7912 
7912 - 7955 
7955 - 7990 
7990 - 7997 
7997 - 8030 
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Dolomite, as above; interbeds pinkish gray to pale red 
dolomitic sandstone, fine to medium grained, subangular 
to well rounded, poor to fair porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fine crystalline, poor intercrystalline 
porosity; interheds light gray to pinkish gray, fine 
grained dolomitic sandstone, poor porosity and light 
gray to medium gray and grayish red shale; trace white 
microcrystalline, anhydrite; dolomite pinkish gray to 
pale yellowish brown and pale red microcrystalline, 
arenaceous, nonporous; interbeds pinkish gray, fine 
grained, dolomitic sandstone, poor porosity; interbeds 
medium gray to·grayish red shale, trace white, fine 
crystalline anhydrite. 
Anhydrite, white, earthy textured. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline to fine crystalline, arenaceous, 
nonporous; interbeds grayish red to grayish red purple 
and medium gray shale. 
Dolomite, pinkish gray, trace pale red microcrystalline, 
fragmental poor to fair vuggy porosity; interbeds grayish 
red to grayish red purple and trace moderate red to light 
red dolomitic shale. 
Dolomite, pale red to light red, microcrystalline with 
dolomite as above, nonporous; interbeds light red to 
pale reddish brown, dolomitic shale. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; inteebeds grayish red to pale 
red shale. 
Limestone, pale yellowish brown to medium gray, micritic, 
nonporous; interbeds medium gray to dark gray and 
grayish red shale. 
Shale, medium to dark gray ostracodal; interbeds pale 
yellowish brown to medium and dark gray, micrit.ic lime-
stone, part argillaceous, nonporous. 
Shale, medium to dark gray, carbonaceous in part; inter-
beds dark gray,, micritic limestone, argillaceous, 
nonporous; scattered ostracods; very slight trace fine 
grained, light gray sandstone, poor porosity. 
Sandstone, medium grained, subrounded, grayish red to 
pale red, subrounded to subangular, very calcareous, 
nonporous. 
Shale, medium to dark gray, trace ostracods. 
8030 - 8052 
8052 - 8080 
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Shale, as above, trace varicolored shale; interbeds pale 
yellowish brown, micritic limestone, nonporous; trace 
light gray, fine to medium grained, subangular to sub-
rounded, calcareous sandstone, poor porosity; interb-eds 
coal-like material. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; interbeds medium gray to grayish green shale. 
N.D.G.S. No. 1574 
Northern Pump Company No. 1 Braun 
NW NW Section 15, Township 137 North, Range 99 West 
Stark County, North Dakota 
7400 - 7415 Siltstone, pale reddish brown to moderate reddish brown 
grading locally to fine grained sandstone. 
7415 - 7460 Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, nonporous; interbeds moderate reddish 
brown, very fine grained, silty sandstone, fair porosity 
possible contamination. 
7460 - 7530 Dolomite and sandstone, as above, trace pinkish gray to 
pale red, fine grained, dolomitic sandstone, poor porosity; 
interbeds grayish red shale, trace medium grained well 
rounded quartz grains representing apparent good porosity 
in unconsolidated sandstone. 
7530 - 7620 Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, arenaceous in part, nonporous; interbeds 
pinkish gray to pale red, fine grained, dolomitic sand-
stone; poor porosity; trace grayish red to pale red 
dolomitic shale. 
7620 - 7690 Dolomite, pipkish gray to pale yellowish brown, trace pale 
red, microcrystalline, nonporous; interbeds white to clear 
microcrystalline to fine crystalline anhydrite, trace gray-
ish red purple dolomitic shale; interbeds light gray to 
pinkish gray fine grained, slightly calcareous sandstone, 
poor to fair porosity. 
7690 - 7740 Dolomite, pale yellowish brown to pinkish gray, slight 
trace pale red, microcrystalline, nonporous; trace clear 
to white, subtranslucent chert; interbeds medium gray to 
grayish red and pale red dolomitic shale; intcrbeds white 
earthy to pale yellowish brown, fine to medium crystalline 
anhydrite. 
7740 - 7820 Dolomite, pale yellowish brown to dark yellowish brown, 
microcrystalline, in part arenaceous, no visible porosity; 
interbeds grayish red to medium gray, trace varicolored 
shale; interbeds light red to pale red, very fine grained 
slightly dolomitic sandstone, poor porosity. 
--
7820 - 7892 
7892 - 7930 
7930 - 7950 
7950 - 7960 
7960 - 8020 
8020 - 8060 
8060 - 8080 
8080 - 8100 
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Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, fragmental, poor vuggy porosity; interbeds 
light red, grayish red, and grayish red purple shale. 
Limestone, pale yellowish brown, micritic, nonporous; 
interbeds medium gray to dark gray, trace grayish red 
shale. 
Shale, medium to dark gray; interbeds pale yellowish 
brown to medium and dark gray, micritic li~estone, 
argillaceous in part, nonporous. 
Shale, as above, trace limestone, as above, very slight 
trace pale yellowish brown to light grayish brown, fine 
grained, calcareous sandstone, poor to fair porosity; 
even brown oil stains. 
Shale, medium to dark gray; interbeds pale to dark yellow-
ish brown and dark gray, micritic limestone, in part 
argillaceous, nonporous; trace sandstone, as above, no 
hydrocarbon stain. 
Shale and limestone, as above, scattered fragments 
medium round, fine grained sandstone, slightly calcareous, 
poor to fair porosity, good heavy brown hydrocarbon stain; 
sandstone in part moderately calcareous with no hydro-
carbon stain; trace grayish red shale near base of 
interval. 
Shale, medium to dark gray and grayish red; interbeds 
fine to medium grained, grayish red to medium gray and 
light gray, fine grained, subangular sandstone, calcar-
eous, nonporous to poor porosity, occasional fragment 
with light even hydrocarbon stain. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; interbeds medium gray to greenish gray shale. 
N.D.G.S. No. 1935 
Sinclair No. l Mueke 
SE NE Section 29, Township 140 North, Range 94 West 
Stark County, North.Dakota 
6860 - 6870 
6870 - 6930 
6930 - 6955 
Siltstone, mod~rate reddish brown. 
Dolomite, pinkish gray to pale red, microcrystalline, 
locally anhydritic, nonporous; interbeds clear, fine to 
medium grained, well rounded, unconsolidated sandstone, 
good porosity. 
Dolomite, pinkish gray grading to pale red, microcrystal-
line to fine crystalline, poor to fair porosity; sandstone 
as above. 
6955 - 6990 
6990 - 7952 
7952 - 7080 
7080 - 7170 
7170 - 7185 
7185 - 7265 
7265 - 7280 
7280 - 7355 
7355 - 7395 
7395 - 7420 
7420 - 71+68 
7468 - 7515 
7515 - 7535 
7535 - 7620 
7620 - 7625 
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Dolomite, as above; interbeds pale red, fine grained, 
dolomitic sandstone, poor poros~ty; well rounded sand 
grains, as above. 
Sandstone, pale red to pinkish gray, fine grained, 
dolomitic, poor to fair porosity; interbeds dolomite, 
as above. 
Dolomite, grayish pink to pale red, microcrystalline, 
arenaceous, no visible porosity; interbeds clear, fine 
to medium grained, generally well rounded, sandstone, 
unconsolidated, fair to good porosity •. 
Dolomite, pale yellowish brown, trace pale red, micro-
crystalline, arenaceous, nonporous; trace white chert 
and medium gray to light and pale red shale; interbeds 
sandstone, as above; trace white, earthy anhydrite. 
Anhydrite, white, earthy textured·. 
Dolomite, pale yellowish brown, microcrystalline, arena-
ceous, nonporous; interbeds moderate red to grayish red 
shale; trace light brownish gray, fine grained sandstone, 
poor to fair porosity. 
Anhydrite, white, earthy. 
Dolomite, and shale, as in 7135-7265; interbeds light 
gray to light grayish brown, fine grained, dolomitic 
sandstone, poor porosity. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous to locally poor porosity; interbeds 
grayish red and trace medium gray shale. 
Dolomite, as above, in part grading to pale red; interbeds 
shale, as above; trace pale yellowish brown, micritic 
limestone, near base of interval. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds medium gray and grayish red to pale 
red shale. 
Limestone, as above; interbeds shale, as above and trace 
varicolored shale; trace ostracods. 
Sandstone, light gray, fine grained, calcareous, poor 
porosity; interbeds limestone, as above. 
Limestone, pale yellowish brown, micritic, nonporous; 
interbeds medium to dark gray and grayish red shale, trace 
varicolored shale; interbeds sandstone, as above. 
Limestone, pinkish gray, micritic, dolomitic, nonporous; 
interbeds medium gray shale. 
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N.D.G.S. No. 2004 
Skelly ?io. l Paul Stieg 
NW SW Section 9, Township 138 North, Range 92 West 
Stark County, North Dakota 
6190 - 6197 
6197 - 6250 
6250 - 6350 
6350 - 6400 
6400 - 6522 
6522 - 6585 
6585 - 6675 
6675 - 6760 
6760 - 6830 
6830 - 6872 
6872 - 6935 
6935 - 6980 
Siltstone, moderate reddish orange, dolomitic. 
Dolomite, pinkish gray to pale yellowish brown and light 
to pale red, microcrystalline to very fine crystalline, 
nonporous to poor vuggy porosity and questionable inter-
crystalline porosity; trace light gray, very fine grained, 
fairly porous sandstone. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline to fragmental, fair vuggy porosity; trace to 
interbeds pale red to light gray, fine to medium grained, 
friable, porous sandstone. 
Sandstone, pinkish gray to pale red, fine to medium 
grained, dolomitic, poor to fair porosity; interbeds 
pinkish gray to very pale orange, fine to microcrystalline, 
nonporous, dolomite; trace white chert. 
Dolomite, pinkish gray to pale red, microcrystalline, no 
visible porosity; trace white chert and interbeds sand-
stone, as above; trace grayish red to grayish red purple 
shale. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, trace poor vuggy porosity, trace light gray, 
fine grained, dolomitic sandstone, poor porosity; trace 
white anhydrite. 
Dolomite, pale red to pale yellowish brown, microcrystal-
line, arenaceous, nonporous; interbeds grayish red shale; 
trace white to clear chert. 
Dolomite, as above; interbeds light gray to grayish orange, 
slightly calcareous fine grained sandstone, poor to fair 
porosity; interbeds shale~ as above. 
Dolomite, pinkish gray, microcrystalline to vuggy porosity, 
nonporous; interbeds grayish red to grayish green shale. 
Limestone, pale yellowish brown to grayish red, micritic, 
nonporous; interbids medium gray to grayish red shale; 
trace ostracods and micropelecypods, 
Limestone, pale to dark yellowish brown and dark gray, 
micritic, trace ostracods, nonporous; interbeds medium 
to dark gray and grayish red shale; trace light gray fine 
grained, calcareous sandstone, poor porosity. 
Limestone and shale, as above; trace varicolored shale. 
6980 7000 
7000 - 7010 
7010 - 7025 
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Shale, varicolored. 
Sandstone, clear to light gray, fine to medium grained, 
slightly calcareous, poor to fair porosity. 
Dolomite, pinkish gray, raicrocrystalline, scattered 
vuggy porosity; interbeds greenish gray shale. 
N.D.G.S. No. 2075 
Skelly Oil Co. No. 1 S. Merrill 
SE NW Section 33, Township 140 North, Range 98 West 
Stark County, North Dakota 
7390 - 7400 Siltstone, moderate reddish brown, shaly. 
7400 - 7420 Dolomite, grayish red to pale red, fine crystalline, 
arenaceous, no visible porosity; interbeds grayish red 
shale. 
7420 - 7450 Dolomite, as above, in part very fine crystalline, poor 
to fair intercrystalline porosity; abundant grayish pink 
chert. 
7450 - 7560 Sandstone, pinkish gray to light red, fine to coarse 
grained, coarser fraction tends to be well rounded, finer 
fraction subangular, slightly dolomitic, fair to good 
porosity; trace chert and dolomite, as above; trace 
grayish red to moderate reddish brown shale. 
7560 - 7615 Dolomite, pale red to grayish red, microcrystalline, 
arenaceous, nonporous; interbeds grayish red to grayish red 
purple shale and sandstone, as above. 
7615 - 7680 Sandstone, as in 7450-7560; abundant dolomite, as above, 
cherty. 
7680 - 7705 Dolomite, grayish red to pale red, microcrystalline, 
arenaceous, nonporous; interbeds grayish red to pale red 
dolomitic shale. 
7705 - 7730 Sandstone, pinkish gray to white, fine grained, subangular, 
fair to good porosity. 
7730 - 7810 Dolomite, pale red to pale yellowish brown, microcrystal-
line, arenaceous•in part, nonporous; trace moderate reddish 
brown to grayish red silty shale; trace chert, whitish 
subtranslucent. 
7810 - 7850 Sandstone, pinkish gray to light red, fine grained, dolo-
mitic, poor to fair porosity; interbeds dolomite, as above. 
7850 - 7895 
7895 - 7955 
7955 - 7995 
7995 - 8010 
8010 - 8025 
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Dolomite, pinkish gray to pale yellowish brown and trace 
pale red, microcrystalline, arenaceous, nonporous; 
thin interbeds sandstones as above; interbeds grayish red 
to pale red and pale reddish brown shale. 
Dolomite, pinkish gray to pale yellowish brown, trace pale 
red and light red, microcrystalline, nonporous; interbeds 
grayish red and grayish red purple shale. 
Limestone, pale yellowish brown, micritic; interbeds medium 
gray to grayish red and light red shale. 
Limestone, as above, in part grayish red; interbeds shale, 
as above. 
Limestone, pale to dark yellowish brown, micritic, non-
porous; interbeds medium to dark gray and grayish red shale. 
(Core descriptions 8025-8079) 
8025 - 8027 
8027 - 8028 
8028 - 8031 
Limestone, grayish red, micritic, very argillaceous, minor 
occurrence of ostracods. 
Limestone, grayish black, micritic, argillaceous, minor 
numbers of ostracods present locally. 
Shale, medium dark gray, locally slightly calcareous, 
contains abundant ostracods and pelecypods, compaction 
slickensides present. 
8031 - 8031.2 Zone of anhydrite, cone-in-cone like structure. 
8031.2-8032 
8032 - 8034 
Shale, dark gray, slightly calcareous, contains abundant 
ostracods. 
Shale, dark gray, very calcareous, non-fossiliferous. 
8034 - 8035.S Limestone, grayish black, medium grained, very argillaceous, 
fossiliferous, contains abundant fragments of ostracods. 
8035.5-8036 
8036 ~ 8037 
8037 - 8039 
8039 - 8040 
Shale, dark gray, slightly calcareous, well preserved 
inarticulate brachiopods and cstracods. 
Shalet grayish black, slightly calcareous, well compacted, 
contains inarticulate brachiopods, small amount of finely 
divided pyrite present. 
Mudstone, dark gray, slightly calcareous, and interbedded 
limestone, dark gray, very argillaceous, micritic; poorly 
preserved brachiopods present. 
Shale, grayish black, slightly calcareous, contains minor 
numbers of ostracods associated with well preserved 
pelecypods and brachiopods. 
8040 - 8043 
8043 - 8044 
8044 - 8045 
8045 - 8046 
8046 - 8047 
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Limestone, medium dark gray, micritic, mottled with zones 
containing very finely divided pyrite. 
Limestone, medium gray, micritic, silty. 
Shale, medium dark gray, slightly calcareous, well 
preserved brachiopods and pelecypods, some pyritiferous 
preservation. 
Shale, as above, containing only ostracods (and fish 
scales). 
Shale, as above, _with abundant ostracods and gastropods, 
fish scales and teeth(?) present. 
8047 - 8047.5 Limestone, dark gray, micritic, very argillaceous, 
pyritiferous. 
8047.5-8049 Limestone, medium dark gray, micritic to medium grained, 
argillaceous, pyritiferous, contains associated gypsu.-n. 
8049 - 8050.3 Limestone, grayish black, micritic, very argillaceous; 
interbedded with shale, grayish black, slightly calcareous, 
contains small poorly preserved ostracods, and a few fish 
scales and teeth(?). · 
8050.3-8051 Limestone, dark gray, medium grained; ostracodal; inter-
bedded with limestone, medium gray, argillaceous, 
ostracodal. 
8051 - 8052 
8052 - 8054 
8054 - 8055 
8055 - 8056 
Limestone, dark gray, micritic, very argillaceous, contains 
fragments of pelecypods and gastropods. 
Limestone, grayish black, micritic, very argillaceous, 
barren. 
Shale, dark gray, very calcareous, contains poorly preserved 
ostracods. 
Sandstone, medium dark gray, quartzose, medium, grains sub-
angular to angular, well cemented, calcareous cement, 
prominent apparently detrital pyrite. 
8056 - 8059.2 Limestone, dark gray, micritic, very argillaceous, poorly 
preserved ostracods evident, pyrite present. 
' 
8059 • 2-8059. 5 Shale, dark gray, slightly calcareous, abundant poorly 
preserved ostracods present, pyrite abundant, 
8059. 5-8061. 5 Sandstone, light olive gray (S Y 6/1), quartzose medium, 
grains subrounded to rounded, very calcareous matrix, 
slightly friable, occasional ostracods present. 
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8061.5-8062.5 Sandstone, medium gray, quartzose, fine to medium, grai.ns 
subangular to rounded, argillaceous matrix, slightly 
friable. 
8062.5-8064.5 Sandstone, light gray, quartzose, medium to coarse, grains 
subrounded to rounded, locally abundant calcareous matrix 
present, pyrite present, poorly cemented, very friable. 
8064.5-8066.5 Sandstone, as above, orthoquartzitic. 
8066. 5-8071 
8071 - 8075 
8075 - 8077 
8077 - 8079 
8079 - 8110 
8110 - 8120 
8120 - 8140 
8140 - 8160 
8160 - 8185 
8185 - 8194 
8194 - 8200 
Samples missing~ 
Mudstone, greenish gray, silty, contains finely divided 
carbonaceous fragments. 
Siltstone, brownish gray, slightly sandy, medium sand 
grains rounded to well rounded, generally fitted. 
Limestone, grayish red, argillaceous, very sandy, medium 
quartz sand grains, well rounded and pitted. 
Limestone, pale yellowish brown to dark gray, micritic, 
argillaceous in part, nonporous; interbeds dark gray car-
bonaceous shale; trace pinkish gray, fine to medium 
grained calcareous sandstone, poor porosity. 
Shale, grayish red, with limestone and shale, as above. 
Sandstone, pinkish gray to light brownish gray, fine 
grained, poor to fair porosity, light oil staining. 
Shale, medium to dark gray, grayish red and moderate red; 
interbeds pale yellowish brown micritic limestone, 
Shale, dark gray to black carbonaceous, trace to locally 
abundant lignite. 
Shale, varicolored. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
in part earthy textured, no visible porosity. 
N.D.G.S. No. 2117 
Tennessee Gas Transmission Co. No. 1 C. Duletsld. 
NW NW Section 16, Township 139 N., Range 99 East 
Stark County, North Dekota 
7630 - 7650 
7650 - 7690 
Siltstone, moderate reddish brown. 
Dolomite, pinkish gray to pale red, microcrystalline to fine 
crystalline, in part with fair vuggy porosity; interbeds 
pinkish gray to pale red and pale red purple fine grained 
dolomitic sandstone, poor porosity; trace pale red to 
grayish red shale. 
-
7690 - 7720 
7720 - 7750 
7750 - 7795 
7795 - 7840 
7840 - 7910 
7910 - 7940 
7940 - 7970 
7970 - 7990 
7990 - 8090 
8090 - 8145 
8145 - 8150 
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Sandstone, as above, fair porosity; with dolomite, as 
above. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; trace clear, fine crystalline 
anhydrite and grayish red shale. 
Sandstone, pale red and pinkish gray, fine grained, slightly 
dolomitic, fair to good porosity; trace dolomite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds sandstone, as above, and trace grayish 
red dolomitic shale. 
Dolomite, pale yellowish brown to pale red, arenaceous, 
nonporous; grayish red dolomitic shale; trace to interbeds 
pinkish gray, fine grained, slightly dolomiti~ sandstone, 
poor porosity. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds light red, fine crystalline anhydrite; 
trace white chert. 
Dolomite, as above, arenaceous; interbeds pale red dolomitic 
shale. 
Sandstone, white to pinkish gray, fine grained dolomitic, 
poor to fair porosity. 
Dolomite, pinkish gray to pale yellowish brown and pale red, 
microcrystalline, nonporous; interbeds light red to moderate 
red dolomitic shale. 
Limestone, pale yellowish brown to grayish brown, micritic, 
nonporous; interbeds medium to dark gray and greenish gray 
shale and trace grayish red shale. 
Limestone, as above, with dark gray shale. 
(Core descriptions 8150-8230) 
8150 - 8151 
8151 - 8152 
Limestone, dark gray, argillaceous, micritic, contains 
pyrite and carbonaceous materials in small quantities, 
abundant ostracods. 
Limestone, as abo;e; interbedded with conglomerate, 
calcirudite, pebbles of limestone, matrix of argillaceous 
materials. 
8152 - 8152.5 Limestone, as above, no conglomerate present. 
8152.5-8153.5 Limestone, as above; interbe~ded with shale, grayish black, 
calcareous 1 ostracodal. ~-
8153.5-8156 
8156 - 8159 
8159 - 8164 
8164 - 8165 
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Shale, dark gray, silty, calcareous, ostracodal; interbedded 
with limestone, olive gray, coars.e grained slightly. sandy. 
Shale, grayish black, slightly silty, calcareous, abundant 
ostraccds; interbedded with non-fossiliferous zones. 
Limestone, grayish black, argillaceous, micritic, contains 
ostracods and some brachiopods, poorly preserved. 
Shale, dark gray, slightly calcareous, contains brachiopods, 
and pelecypods. 
8165 - 8165.5 Limestone, medium dark gray, micritic, silty. 
8165.5-8166 Shale, dark gray, silty, pyritiferous, contains ostracoJs 
and brachiopods. 
8166 - 8167.5 Limestone, dark gray, micritic, very argillaceous, contains 
abundant ostracods, compaction slickensides present. 
8167.5-8168.5 Shale, grayish black, very slightly calcareous, sone zones 
very pyritiferous. 
8168.5-8175 Limestone, dark gray, micritic, argillaceous, pyritiferous, 
contains brachiopods; interbedded with shale, grayish black, 
contains brachiopods and pelecypods. 
8175 - 8179 Limestone, medium dark gray, micritic, argillacecus, contains 
small fragments of carbonaceous material and poorly preserved 
ostracods. 
8179 - 8182 Shale, grayish black, silty, very fissile, locally pyritifer-
ous, contains abundant ostracods and pyritized pelecypods. 
8182 - 8184 Shale, dark gray, silty, slightly calcareous, pyritiferous, 
contains ostra.cods and pelecypods. 
8184 - 8188 Limestone, grayish black, very argillaceous, slightly 
pyritiferous, a few ostracods present. 
8188 - 8191 Limestone, dark gray, contains argillaceous, pyritiferous, 
pelecypods and brachiopod spines(?). 
8191 - 8195 Limestcne, olive gray, micritic, very argillaceous, contains 
few ostracods and fOmpaction slickensides present. 
8195 - 8196 Limestone, brownish gray, very argillaceous, sandy, medium 
rounded quartz sand, compaction slickensides well developed. 
8196 - 8198 Mudstone, light gray, silty, compaction slickensides poorly 
developed. 
8198 - 8200 Conglomerate, medium dark gray, incorporated in argilla-
ceous sandstone matrix, calcareous cement. 
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8200 - 8203.5 Siltstone, dark greenish gray, ~lightly calcareous, well 
developed compaction slickensides. 
8203.5-8204 Siltstone, light gray, very slightly calcareous, contains 
finely divided carbonaceous material. 
8204 - 8204.5 Limestone, medium light gray, sublithographic, ostracodal. 
8204.5-8206.5 Siltstone, very dusky red, slightly calcareous, contains 
detrital muscovite, well developed compaction slickensides. 
8206.5-8209 
8209 - 8212 
8212 - 8218 
Siltstone, grayish red, some zones very calcareous, detrital 
muscovite present. 
Siltstone, light olive gray, slightly calcareous, small 
amount detrital muscovite. 
Mudstone, dusky red, slightly silty, well developed slick-
ensides; interbedded with sandstone, quartzose grains well 
rounded, silty, slightly calcareous. 
8218 - 8218.5 Mudstone, grayish red, silty, slightly arenaceous, well 
developed compaction slickensides. 
8218.5-8219.5 Siltstone, olive gray, slightly calcareous. 
8219.5-8220.5 Limestone, olive gray, micritic, contains abundant minute 
fragments of brachiopods and bryozoans. 
8220.5-8221 Siltstone, mottled, medium gray and blackish red, argilla-
ceous, compaction slickensides. 
8221 - 8224.5 Mudstone, grayish red, silty, slightly calcareous, compaction 
slickensides well developed; somewhat arenaceous in middle 
8224.5-8225 
8225 - 8226 
8226 - 8227 
8227 8230 
8230 - 828l~ 
8284 - 8300 
of unit. 
Shale, olive gray, silty, detrital muscovite present, small 
amount of carbonaceous material present. 
Sandstone, greenish gray, quartzose, medium to coarse grained 
subaugular to well rounded grains, matrix argillaceous, 
slightly calcareous. 
Siltstone, dark grayish red, slightly arenaceous, calcareous. 
Sandstone, grayish red, argillaceous, medium sand grains, 
well rounded, matrix hematitic, slightly calcareous. 
Shale, medium to dark gray and grayish red; interbeds pale 
yellowish brown to medium gray micritic limestone; trace 
unconsolidated well rounded, medium sand grains. 
Limestone, pale yellowish brown, micritic, nonporous. 
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N.D.G.S. No. 2496 
Atlantic Refining Co. No. 1 Eberts 
SE SE Section 18, To\roship 138 North, Range 97 West 
Stark County, North Dakota 
(Sample quality poor throughout logged interval). 
7350 - 7380 Siltstone, moderate reddish bro\ro. 
7380 - 7500 Dolomite, pinkish gray, microcrystalline, nonporous; 
interbeds pinkish gray to pale red, fine to medium 
grained, subangular to well rounded, slightly calcareous 
in part, fair to good porosity. 
7500 - 7595 Sandstone, pinkish gray to pale red, fine to medium 
grained, dolomitic, poor to fair porosity; interbeds 
dolomite, as above (several intervals of samples missing, 
lithology interpreted as above). 
7595 - 7705 Dolomite, light red to pale red, microcrystalline, 
nonporous; interbeds light red dolomitic shale and sand-
stone, as above; trace white, earthy textured anhydrite. 
7705 - 7715 Anhydrite, white, earthy. 
7715 • 7810 Dolomite, light red to pale red and pale yellowish brown, 
microcrystalline, slightly arenaceous, nonporous; interbeds 
medium gray to grayish red shale; trace sandstone, as in 
7500-7595. 
7810 - 7870 Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds grayish red to grayish 
red purple. 
7870 - 7896 Limestone, pale yellowish brown, micritic, nonporous; 
interbeds moderate red to grayish red shale. 
7896 - 8025 Limestone, as above; interbeds medium to dark gray and 
grayish red to grayish red purple shale; locally abundant 
ostracods (poor samples, apparently due to circulation 
difficulties) trace light gray, fine grained, slightly 
calcareous sandstone, poor porosity. 
8025 - 8070 Shale, medium to park gray and grayish red, trace vari-
colored shale; interbeds limestone, as above. 
8070 - 8090 Limestone, grayish pink, microcrystalline, dolomitic, 
nonporous; abundant shale, as above. 
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N,D.G.S. No. 3515 
continental Oil Co. No. l Stoxen 
NW NW Section 9, Township 140 North, Range 96 West 
Stark County, North Dakota 
6460 - 6490 Siltstone, moderate reddish brown. 
6490 - 6600 Dolomite, pinkish gray, microcrystalline to fragmental, 
trace poor vuggy porosity; interbeds pale reddish brown 
to pinkish gray, fine grained, dolomitic sandstone, poor 
to fair porosity; trace grayish red to grayish green shale. 
6600 - 6750 Sandstone and dolomite, as above (samples very poor 
throughout interval). 
6750 - 6790 Dolomite, pinkish gray to pale red, fine crystalline to 
microcrystalline, no visible porosity; interbeds pale red, 
very fine grained, dolomitic sandstone, poor porosity; 
trace grayish red shale. 
6790 - 6845 Anhydrite, white, microcrystalline, earthy in part; inter-
beds dolomite, as above; trace shale, as above. 
6845 - 6950 Dolomite, pinkish gray to pale red and pale yellowish brown 
microcrystalline, poor porosity; interbeds pinkish gray to 
pale red, fine grained, dolomitic sandstone, poor to fair 
porosity; trace clear, fine to medium crystalline anhydrite. 
6950 - 6980 Dolomite, pinkish gray to pale red and pale yellowish brown, 
microcrystalline, arenaceous, nonporous; interheds grayish 
red to grayish red purple shale; trace sandstone, as above. 
6980 - 7040 Sandstone, light gray to pinkish gray and pale red, fine 
grained, calcareous, poor to fair porosity; interbeds 
grayish red shale and dolomite, as above. 
7040 - 7110 Dolomite, light gray to pinkish gray, microcrystalline to 
locally fragmental, poor vuggy porosity; interbeds moderate 
red to grayish red; trace light gray, fine grained, cal-
careous sandstone, poor porosity. 
7110 - 7120 Dolomite, as above., 
7120 - 7145 Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds moderate red to grayish red shale. 
7145 - 7200 Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red and medium to dark gray 
shale; trace light gray, fine grained, dolomitic sandstone, 
poor to fair porosity. 
7200 - 7280 Shale, varicolored; interbeds pinkish gray to pale yellowish 
brown, micritic limestone. 
7280 - 7300 
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Shale, medium to dark glray and grayish green, waxy; 
interbeds light gray to pinkish gray, mi critic limestone, 
and microcrystalline, nonporous dolomite. 
N.D.G.S. No. 4134 
Texaco No. 1 Schank 
NW SE Section 15, Township 137 North, Range 92 West. 
Stark County, North Dakota 
6000 - 6020 Siltstone, moderate reddish brown. 
6020 - 6190 Dolomite, pinkish gray to pale red, microcrystalline to 
fine crystalline, poor to fair vuggy porosity; interbeds 
light gray to pale red, fine to locally coarse grained 
dolomitic sandstone, poor to fair porosity. 
6190 - 6210 Dolomite, pinkish gray to light grayish brown, microcrystal-
line, no visible porosity. 
6210 - 6230 Sandstone, light gray to pinkish gray, fine to medium 
grained, fair to good porosity. 
6230 - 6290 Dolomite, as in 6190-6210, microcrystalline, nonporous; 
interbeds white to clear, fine crystalline anhydrite; trace 
grayish red shale and sandstone> as above. 
6290 - 6340 Dolomite, pale yellowish brown, microcrystalline, nonporous; 
interbeds medium to dark gray and grayish red shale. 
6340 - 6385 Dolomite, as above; interbeds clear to moderate pink, fine 
· to medium crystalline anhydrite and shale, as above. 
6385 - 6410 Dolomite, pale yellowish brown to pale red, microcrystal-
line, arenaceous, locally with poor intercrystalline 
porosity; interbeds medium gray to grayish red shale. 
6410 - 6450 Dolomite, pinkish gray, microcrystalline to very fine 
crystalline, poor to fair porosity locally; trace moderate 
reddish orange chert; trace shale, as above, with light 
greenish gray shale. 
6450 - 6470 Dolomite and shale, as above; dolomite in part fragmental, 
poor vuggy porosity, partially anhydrite filled. 
6470 - 6520 Dolomite, as above; trace pale yellowish brown, micritic 
limestone, nonporous. 
6520 - 6565 Limestone, as above, in part dark yellowish brown and 
medium to dark gray; interbeds medium to dark gray and 
grayish red to grayish red purple shale; abundant 
ostracods near base of interval. 
6565 - 6600 
6600 - 6610 
6610 - 6630 
6630 - 6670 
6670 - 6700 
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Limestone, medium to dark gray, micritic argillaceous in 
part, nonporous; interbeds medium to dark gray shale, 
abundant ostracods. 
Sandstone, light gray, fine to medium grained, subrounded 
to well rounded, calcareous, poor porosity. 
Limestone and shale, as in 6565-6600, trace varicolored 
shale. 
Sandstone, light gray to pinkish gray, fine grained, 
calcareous, poor porosity; interbeds shale, as above. 
Limestone, pinkish gray, micritic, locally earthy textured, 
no visible porosity; interbeds medium gray to grayish 
green shale. 
N.D.G.S. No. 4150 
Shell Oil Co. No. 1 Grady Zahradnik 
SE SE Section 34, Township 140 North, Range 97 West 
Stark County, North Dakota 
7280 - 7300 
7300 - 7340 
7340 - 7440 
7440 - 7480 
7480 - 7500 
7500 - 7550 
7550 - 7560 
7560 - 7690 
7690 - 7720 
Siltstone, moderate reddish brown to moderate reddish 
orange, shaly. 
Dolomite, pinkish gray to moderate pink and pale red, 
microcrystalline, nonporous. 
Sandstone, grayish pink to pale red and grayish red, fine 
grained to medium grained, dolomitic, poor porosity; 
interbeds dolomite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous, trace pinkish gray, dense chert. 
Abundant cavings in samples, trace pinkish gray fine 
grained, dolomitic sandstone, poor to fair porosity, 
and dolomite, as above. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, in part very arenaceous, nonporous; interbeds 
grayish red to pale red dolomitic shale. 
Anhydrite, white,'earthy textured. 
Dolomite, pinkish gray to pale yellowish brown, trace pale 
red, microcrystalline, nonporous, in part very arenaceous; 
interbeds moderate reddish brown to grayish red and grayish 
red purple shale; interbeds clear to white fine crystalline 
to microcrystalline in part earthy textured anhydrite. 
Dolomite, pinkish gray, very fine crystalline, poor to fair 
intercrystalline porosity. 
7720 - 7820 
7820 - 7830 
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Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous; interbeds pale red to grayish red shale. 
Limestone, pale yellowish brown to light gray brown, 
micritic, nonporous. 
(Core descriptions from 7830-7985) 
7830 - 7833 
7833 - 7841 
7841 - 7846 
7846 - 7851 
7851 - 7854 
7854 - 7858 
7858 - 7859 
7859 - 7865 
7865 - 7871 
7871 - 7882 
7882 - 7884 
7884 - 7889 
7889 - 7898 
7898 - 7910 
Shale, medium gray, mottled. 
Limestone, pale yellowish brown to grayish red, micritic, 
shaly in part, nonporous; interbeds grayish red shale. 
Anhydrite, pinkish gray, fine to medium crystalline. 
Mudstone, medium to dark gray and grayish red; trace 
fissile shale; scattered anhydrite inclusions. 
Shale, medium to dark gray; interbeds dark gray, micritic 
limestone, nonporous; scattered beds contain ostracods and 
linguloid brachiopods. 
Shale, dark gray to grayish red; interbeds limestone, as 
above to grayish red, medium crystalline, contains brachio-
pod fragments. 
Shale, medium to dark gray. 
Limestone, pale yellowish brown, micritic, nonporous, 
fragmented, apparent flowage structures; interliroinae 
medium gray shale. 
Shale, varicolored. 
Shale, grayish red, silty in part, locally mottled, 
slickensided. 
No recovery. 
Shale, varicolored, in part very calcareous. 
Shale, dark gray to black, abundant ostracods; interbeds 
medium gray to pale yellowish brown, micritic fossilifarous 
limestone, nonporous; indication of oscilating marine and 
nonmarine conqitions throughout interval based upon changes 
from nonmarine fossils near top of interval to marine fossils 
at base of interval. 
Limestone, as above, locally very fossiliferous, nonporous; 
interbeds dark shale, as above, occasional very thin inter-
beds medium gray to gray brown, fine to medium crystalline 
anhydrite, occasional beds shale with abundant ostracods. 
7910 - 7915 
7915 - 7922 
7922 - 7931 
7931 - 7935 
7935 - 7946 
7946 - 7954 
7954 - 7967 
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Sandstone, pinkish gray to light gray, fine to medium 
grained, poor porosity, abundant shaly material included 
in this sandstone. 
Shale, dark gray to black, carbonaceous in part, abundant 
nonmarine ostracods, occasional interbeds marine brachio-
pods, thin interbeds medium gray to dark gray brown micritic 
fossiliferous limestone, nonporous; occasional thin interbed 
of low grade coal. 
Sandstone, pinkish gray to dark brown, fine to medium 
grained, poor to good porosity, light even to -rery dark 
brown oil stain; interbeds limestone, as above. 
Sandstone, as above, generally good porosity, dark oil 
stain. 
No recovery, interpreted to be sandstone, as above. 
Sandstone, as above. 
Shale, medium to dark gray, sparsely fossiliferous, 
occasional plant fragments, occasional pyrite nodules. 
7967 - 7967.5 Conglomerate, pale yellowish brown, shaly. 
7967.5-7968 Shale, light greenish gray, calcareous. 
7968 - 7976 Sandstone, pinkish gray to white, fine to coarse grained, 
slightly calcareous, poor to fair porosity, shaly. 
7976 - 7985 Shale, dark gray, slickensided in part, locally calcareous, 
grades to dark gray, very fissile shale with trace marine 
brachiopods. 
7985 - 8035 Shale, as above. 
8035 - 8050 Limestone. pinkish gray, micritic, nonporous; interbeds 
greenish gray, subwaxy shale. 
N.D.G.$. No. 4198 
PEL-TEX No. 1 Dreis 
SE NW Section 29, Township 137 North, Range 95 West 
Stark County, North Dakota 
7000 - 7008 
7008 - 7020 
7020 - 7120 
Siltstone, moderate reddish brown. 
Chert, grayish pink to moderate pink; interbeds pinkish gray 
to moderate pink, microcrystalline, nonporous dolomite. 
Sandstone, light gray to pale red and pale reddish brown, 
fine to medium grained, slightly calcareous, poor porosity; 
interbeds dolomite, as above, and grayish red shale. 
7120 - 7220 
7220 - 7262 
7262 - 7320 
7320 - 7380 
7380 - 74iO 
7410 - 7445 
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Dolomite, pinkish gray to pale red, microcrystalline, fair 
vuggy porosity; interbeds grayish red shale; trace to inter-
beds light gray to pale red and pale reddish brown, fine 
grained sandstone, calcareous, poor porosity. 
Sandstone, pinkish gray to pale red, fine to medium grained 
slightly calcareous, anhydritic in part, poor to fair 
porosity; interbeds pale red, microcrystalline argillaceous 
sandstone; trace grayish red to varicolored shale. 
Dolomite, pale red to pale yellowish brown, microcrystal-
line, nonporous; interbeds grayish red to medium gray shale, 
white fine crystalline anhydrite and sandstone, as above. 
Dolomite, pale yellowish brown, microcrystalline, arenaceous 
in part, nonporous, with clear to white subtranslucent 
chert; trace sandstone, as above. 
Anhydrite, white to light gray, microcrystalline to fine 
crystalline; interbeds dolomite, as above. 
Shale, medium to dark gray; interbeds medium gray to pale 
yellowish brown, microcrystalline, dolomite, arenaceous, 
nonporous. 
7445 - 7470 Sandstone, light gray, very fine to fine grained, slightly 
calcareous, poor to fair porosity; trace shale, as above. 
7470 - 7490 Shale, medium to dark gray and greenish gray; interbeds 
light gray, fine grained sandstone, poor to fair porosity. 
7490 - 7520 Shale, as above; interbeds pinkish gray to pale yellowish 
brown, trace pale red, microcrystalline to fragmental 
dolomite, trace fair vuggy porosity; slight trace moderate 
red to moderate reddish brown opaque chert. 
7520 - 7575 Dolomite, pale yellowish brown to light brownish gray, 
microcrystalline, no visible porosity; interbeds medium to 
dark gray shale; trace light gray, fine grained, slightly 
calcareous sandstone. 
7575 - 7620 Limestone, medium to dark gray and pale yellowish brown, 
micritic, argillaceous, nonporous; interbeds medium to dark 
gray shale. 
7620 - 7660 Limestone, as apove, trace ostracods; interbeds medium to 
dark gray, trace grayish red shale, trace very coarse 
subrounded quartz grains. 
7660 - 7700 Limestone and medium to dark gray shale, as above. 
7700 - 7760 Limestone, pinkish gray to pale yellowish brown, micrftic. 
nonporous; interbcds medium to dark gray and varicolored 
shale; trace fine to medium grained, subangular to well 
rounded, slightly calcareous sandstone, poor porosity. 
7760 - 7780 
319 
Limestone, pinkish gray, micritic, nonporous; interbeds 
grayish green shale. 
N.D.G.S. No. 4250 
Wolf Exploration No. 1 Dvorak 
SE NW Section 17, Township 139 North, Range 97 West 
stark County, North Dakota 
7250 - 7260 
7260 - 7270 
7270 - 7350 
7350 - 7385 
7385 - 7420 
7420 - 7480 
7480 .. 7550 
7550 - 7600 
7600 - 7650 
7650 - 7728 
7728 - 7775 
- 7795 
Siltstone, moderate reddish brown. 
Dolomite, pale red to pinkish gray. microcrystalline, 
nonporous. 
Sandstone, pinkish gray to pale red, fine grained, slightly 
dolomitic in part; poor to fair porosity; interbeds dolo-
mite, as above. 
Dolomite, pinkish gray to pale red, microcrystalline, 
arenaceous in part, nonporous; interbeds grayish red to 
pale reddish brown shale; trace sandstone, as above. 
Sandstone, light red to pale red, fine grained, dolomitic, 
poor porosity. 
Dolomite, pinkish gray to pale red and pale yellowish brown, 
microcrystalline, finely arenaceous, nonporous; interbeds 
clear to white, fine crystalline anhydrite; trace sandstone 
and shale, as above. 
Dolomite, pale yellowish brown to pale red, microcrystal-
line, nonpO'l"ous; interbeds pale reddish brown and grayish 
red shale; trace pinkish gray, fine grained, dolomitic 
sandstone, poor porosity. 
Dolomite, as above, with interbeds white, earthy textured 
anhydrite. 
Dolomite, pale yellowish brown, microcrystalline, nonporous; 
interbeds pale reddish brown to pale red shale. 
Dolomite, as above, trace pale red, in part very fine 
crystalline, questionable effective porosity, trace 
fragmental texture with poor vuggy porosity; interbeds 
moderate red to pale red shale; trace white chert. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red to medium and dark gray 
shale. 
Limestone, pale yellowish brown to medium and dark gray 
micritic, argillaceous in part, nonporous; interbeds medium 
to dark gray and trace grayish red shale. 
7795 - 7845 
------------'""""'""""""""""""""""'""""""""'====--·--····-···--
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Shale, dark gray, carbonaceous in part; interbeds limestone, 
as above, trace ostracods. 
(Core descriptions 7845-7895) 
7845 - 7847 Sandstone, light gray, fine grained, clay infilled porosity. 
7847 - 7848 Limestone, medium gray to pale yellowish brown, micritic, 
shaly, nonporous. 
7848 - 7853 Shale, grayish red. 
7853 - 7857 Shale, medium to dark gray, slickensided; interbeds pale 
yellowish brown, ·micritic, limestone, nonp9rous; and shale, 
as above. 
7857 - 7861 Sandstone, grayish pink to pale red, fine grained, dolomi-
tic, locally anhydritic, poor porosity, partially clay 
infilled; very thin interbeds medium gray shale. 
7861 - 7865 Shale, medium to dark gray, ostracodal, contains linguloid 
brachiopod fragments. 
7865 - 7866 Shale, as above, abundant pyrite. 
7866 - 7868 Limestone, dark gray, contains fragments of marine brachio-
pods. 
7868 - 7870 Shale, medium gray, arenaceous in part, locally slicken-
sided. 
7870 - 7875 No core samples; sandstone pinkish gray to light gray, fine 
grained, slightly calcareous, poor porosity. 
7875 - 7876 Shale, medium gray, arenaceous. 
7876 - 7879 Shale, medium gray, slickensided. 
7879 - 7880 Shale, grayish red to moderate reddish brown, slickensided. 
7880 - 7890 Shale, medium to dark gray, slickensided in part. 
7890 - 7894 Shale, dark gray, contains nonmarine pelecypod fragments; 
interbeds dark gray, micritic, slightly fossiliferous 
limestone; trace ostracods. 
7894 - 7935 Shale and limestone, as above; trace light gray, fine 
grained, slightly calcareous sandstone, fair porosity. 
7935 - 7980 Shale, medium to dark gray, carbonaceous in part; trace 
medium to dark gray, nonporous, micritic limestone. 
7980 - 8000 Limestone, pale yellowish br~wn to medium gray, micritic, 
nonporous; interbeds medium gray to light greenish gray 
shale. 
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N,n.G.S. No. 4446 
Union Oil Co. No. 1 R. P. Pflepsen 
NW NW Section 11, Township 139 North, Range 93 West 
Stark County, North Dakota 
(Sample quality poor 6470-7240) 
6470 - 6476 
6476 - 6500 
6500 - 6810 
6810 - 6870 
6870 - 6910 
6910 - 6950 
6950 - 7030 
7030 - 7100 
7100 - 7127 
7127 - 7180 
; 7180 - 7240 
7244 
- 7246 
7246 - 7273 
7273 - 7276 
Shale, moderate reddish brown. 
Dolomite, pinkish gray, microcrystalline, anhydritic, 
nonporous. 
Sandstone, pinkish gray to pale red and pale reddish brown, 
fine to medium grained, subangular to well rounded, dolo-
mitic in part, poor to fair porosity; trace dolomite, as 
above, and grayish red shale. 
Dolomite, as above; interbeds white, very fine crystalline, 
earthy anhydrite; interbeds grayish red shale. 
Dolomite, pale red, microcrystalline, arenaceous, nonporous; 
interbeds shale, as above; trace clear to white subtranslu-
cent; interbeds grayish red shale. 
Dolomite, as above; interbeds white, earthy textured 
anhydrite. 
Dolomite, pale red, microcrystalline, arenaceous, nonporous; 
interbeds white, fine grained, dolomitic sandstone, fair 
porosity. 
Dolomite, pale gray to pale yellowish brown, microcrystal-
line, nonporous; trace sandstone, as above, and grayish red 
shale. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red to medium gray shale. 
Limestone, as above; interbeds varicolored shale; trace 
ostracods; trace light gray, fine to medium grained, cal-
careous sandstone, fair porosity. 
Shale, varicolored, splintery; trace ostracodal limestone, 
as above. 
Shale, dark gray to black, carbonaceous, contains conodonts. 
Sandstone, pinkish gray, fine grained, poor to fair porosity; 
contorted interlaminae medium gray shale. 
Sandstone, pinkish gray to light gray, fine to medium. 
grained, calcareous, crossbedded, poor to fair porosity. 
Conglomerate, brownish gray, arenaceous in part. 
7276 - 7280 
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Limestone, grayish green to pale yellowish brown, micritic; 
interbeds greenish gray shale. 
N.D.G.S. No. 4524 
cardinal Petroleum No. 16-5 N.P.R.R. 
SE SE Section 5, Township 139 North, Range 98 West 
Stark County, North Dakota 
7370 - 7390 
7390 - 7430 
Siltstone, modera~e reddish brown. 
Dolomite, pinkish gray to pale red, microcrystalline, 
locally anhydritic, cherty, nonporous; interbeds pale red 
to moderate reddish orange, fine to medium grained 
sandstone, subangular to well rounded, poor to fair 
porosity. 
7430 - 7460 Dolomite, as above, locally with poor, vuggy porosity. 
7460 - 7510 Sandstone, clear to pale red, fine to medium grained, in 
part unconsolidated, remainder dolomitic, subangular to 
well rounded, fair to good porosity; interbeds pinkish 
gray to pale red, microcrystalline dolomite, locally 
earthy textured and in part shaly; interbeds pale red 
dolomitic shale. 
7510 - 7525 Sandstone, light red to pale red, fine to medium grained, 
dolontitic, poor porosity. 
7525 - 7570 Dolomite, pinkish gray to pale ·red, in part mottled, 
microcrystalline, in part earthy textured, locally with 
poor vuggy porosity; interbeds pale reddish brown shale; 
trace sandstone, as above. 
7570 - 7600 Dolomite, pinkish gray to pale yellcwish brown and pale 
red, microcrystalline, nonporous; interbeds light red to 
pale red dolomitic arenaceous shale; trace pink to 
moderate orange pink, fine crystalline anhydrite. 
7600 - 7630 Sandstone, pinkish gray to pale red and pale reddish 
brown, fine to medium grained, subangular to well rounded, 
dolomitic, poor to fair porosity. 
7630 - 7750 Dolomite, pinkish gray to pale red, microcrystalline, in 
part arenaceous, n~nporous; interbeds grayish red to 
medium gray shale.· 
1750 - 7770 Dolomite, as above, with clear fine crystalline anhydrite. 
7770 - 7825 Dolomite, as above, becoming very arenaceous; interbeds 
pinkish gray to pale red, very fine to fine grained 
dolomitic sandstone, poor to fair porosity. 
7825 - 7870 
7870 - 7925 
7925 - 7980 
7980 - 8013 
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Dolomite, pinkish gray to pale red, microcrystalline, 
nonporous, in part finely arenaceous; interbeds grayish 
red to grayish red purple shale. 
Dolomite, pinkish gray to light and pale red and pale 
yellowish brown, microcrystalline, nonporous; interbeds 
moderate red to grayish red shale. 
Limestone, pale red to pale yellowish brown, micritic, 
nonporous; interbeds grayish red to medium gray shale. 
Shale, medium to dark gray; interbeds pale yellowish 
brown to dark gray and grayish brown, nonporous, micritic 
limestone. 
(Core descriptions 8013-8064) 
8013 - 8025 
8025 - 8027 





Limestone, dark gray, micritic, ostracodal, argillaceous, 
nonporous; interbeds dark gray, carbonaceous shale; 
scattered annelid worm fragments, trace pyrite. 
Limestone, dark yellowish brown, micritic, nonporous, 
ostracodal. 
Sandstone, light gray to pinkish gray, fine grained, 
subangular to subrounded, poor to fair porosity, partially 
infilled with clay; hint of cross bedding, 15° dip on 
cross beds. 
Sandstone, as above, fair porosity, medium brown oil 
stain (8028-8029 and 8031). 
Sandstone, as above, barren of oil stain, thin interlaminae 
of dark gray shale. 
Limestone, pale yellowish brown, micritic, scattered fossil 
fragments, trace pyrite; interbeds medium to dark gray 
ostracodal shale; thin interbeds fine grained sandstone 
with green matrix. 
Shale, medium gray to grayish red, scattered linguloid 
brachiopods, near top of interval. 
Anhydrite, white, fine crystalline, included in medium gray 
shale matrix. 
Shale, varicolored, arenaceous in part. 
Siltstone, grayish red, arenaceous, shaly. 
Shale, grayish red to grayish green, slickensided. 
Shale, varicolored. 
8056 - 8064 
8064 - 8080 
8080 - 8120 
8120 - 8145 
8145 - 8176 
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Sandstone, grayish red, mottled in part, fine grained, 
poor porosity; grades to medium to coarse grained, 
hematitic, shaly sandstone, no visible porosity. 
Sandstone, as above; interbedded with grayish red shale. 
Shale, medium to dark gray and grayish red. 
Sandstone, pinkish gray to light gray, fine to medium 
grained, subangular to subrounded, fair porosity. 
Limestone, light brownish gray, micritic; interbeds 
medium gray, subwaxy shale. 
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N.D.G.S. No. 105 
stanolind Oil and Gas Co. No. 1 Walter Waswick 
SW NE Section 2, Township 153 North, Range 85 West 
ward County, North Dakota 
5500 - 5530 
5530 - 5570 
5570 - 5590 
5590 - 5600 
5600 - 5630 
5630 - 5720 
5720 - 5750 
Anhydrite, white, very earthy; trace moderate reddish 
brown calcareous siltstone. 
Shale, dusky red to moderate reddish brown and medium to 
dark gray. 
Shale, dusky red. 
Shale, as above, with varicolored shale and interbeds pale 
red microcrystalline, calcareous dolomite, nonporou·s. 
Shale, varicolored. 
Sandstone, pale reddish brown to moderate reddish brown, 
fine grained, calcareous, poor porosity, no hydrocarbon 
shows; interbedded with moderate reddish brown calcareous 
siltstone. 
Limestone, pinkish gray, earthy. 
(Note: Sample quality poor 5600-5800). 
N.D.G.S. No. 588 
W. H, Hunt No. 1 F. C. Neumann 
SW SE Section 33, Township 152 North, Range 82 West 
Ward County, North Dakota 
5000 - 5050 
5050 - 5060 
5060 - 5070 
Sandstone, moderate reddish ornage to moderate reddish 
brown, very fine grained, silty, calcareous, poor porosity, 
no hydrocarbon shows. 
Shale, dusky red, greenish gray, moderate yellowish brown; 
abundant sandstone, as above. 
Limestone, pinkish gray, micritic, 
N.D.G.S. No. 1061 
Calvert Drilling Inc. No. 1 Gilbert Jacobson 
SW SW Section 30, Township 153 North, Range 84 West 
Ward County, North Dakota 
5500 - 5530 
5530 5570 
5570 - 5610 
Siltstone, moderate reddish orange to moderate reddish 
brown, calcareous, finely arenaceous. 
Shale, medium to dark gray. 
Shale, da·rk reddish brown, splintery. 
5610 - 5630 
5630 - 5660 
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Shale, varicolored. 
Sandstone, moderate reddish orange, very fine grained, 
calcareous, poor porosity, no hydrocarbon shows. 
N,D.G,S. No. 2051 
Davis Oil Co. No. 1 Allen Peterson 
SE NE Section 28, Township 153 North, Range 86 West 
ward County, North Dakota 
5700 - 5740 
5740 - 5765 
5765 - 5785 
5785 - 5810 
5810 - 5825 
5825 - 5835 
5835 - 5850 
5850 - 5855 
5855 - 5870 
5870 - 5895 
5895 - 5905 
5905 - 5915 
5915 - 5925 
, 5925 - 5950 
5950 - 5970 
5990 
Siltstone, moderate reddish brown, calcareous. 
Dolomite, pale red, microcrystalline, silty to finely 
arenaceous, grades to very fine grained, very calcareous 
sandstone, nonporous. 
Limestone, pinkish gray to moderate red, micritic, nonporous; 
trace to interbeds pale red to moderate red, microcrystal-
line dolomite, trace poor, vuggy porosity, no hydrocarbon 
shows; trace grayish red shale. 
Limestone, -pale yellowish brown, fragmental, micritic, 
anhydritic, nonporous. 
Shale, varicolored, splintery, very slight trace lignite. 
Shale, as above; interbeds white earthy anhydrite. 
Shale, varicolored, splintery. 
Shale, as above; interbeds pale red, argillaceous, micritic 
limestone, nonporous. 
Shale, varicolored. 
Sandstone, pinkish gray to pale red, very fine grained, 
porosity clay infilled, in part hematite stained, very 
little effective porosity, no hydrocarbon shows. 
Shale, varicolored, splintery; trace sandstone, as above. 
Sandstone, pale red, fine grained, calcareous, hematitic 
stain, no visible porosity. 
Shale, varicolored, splintery. 
Shale, varicolored, splintery; interbeds pale yellowish 
brown, micritic limestone, nonporous. 
Shale, varicolored, splintery. 
Shale, greenish gray to grayish red, locally waxy; inter-
beds grayish red, micritic limestone, nonporous. 
5990 - 6010 
6010 - 6025 
6025 - 6040 
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Limestone, pale red to pale yellowish brown, micritic, 
nonporous; interbeds shale, as above. 
Siltstone, pale red, calcareous; abundant shale, as above, 
interpreted to be cavings. 
Sandstone, pale red, very fine to fine grained, calcareous, 
anhydritic, no visible porosity; interbeds moderate reddish 
brown siltstone. 
N.D.G.S. No. 3080 
cardinal Petroleum Co. - National Bulk Carriers No. 1 Ed Mathis 
SE SE Section 13, Township 152 North, Range 83 West 
Ward County, North Dakota 
5150 - 5180 
5180 - 5190 
5190 - 5210 
' Siltstone, moderate reddish orange to moderate reddish 
brown, scattered fine to medium grains. 
Shale, dusky red to varicolored. 
Anhydrite, light bluish gray (5 B 7/1), microcrystalline, 
dense, slightly dolomitic. 
N.D.G.S. No. 3314 
r. J. Wilhite No. 1 Pietsch 
SW SE Section 7, Township 153 North, Range 83 West 
Ward County, North Dakota 
5150 - 5190 
5190 - 5270 
5270 - 5290 
5290 - 5310 
Sandstone, clear, very coarse to coarse, disaggregated 
grains, abundant dark chert grains, assumed excellent 
porosity, no hydrocarbon shows. 
Siltstone, moderate reddish orange, calcareous; samples 
consist primarily of sand grains, as above. 
Siltstone, •s above, in part finely arenaceous. 
Limestone, pinkish gray, micritic to fragmental, no effective 
porosity; trace light gray, microcrystalline anhydrite. 
(Note: No indication of Pennsylvanian in section.) 
N.D.G.S. No. 4153 
Chandler and Associates Inc. No. 1 Wickman 
NE NE Section 29, Township 154 North, Range 84 West 
Ward County, North Dakota 
- 5410 
- 5430 
Siltstone, moderate reddish orange, slightly calcareous. 
Shale, medium to dark gray and greenish gray; trace silt-
stone. as above. 
5430 - 5455 
5455 - 5490 
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Shale, varicolored. 
Sandstone, pale red to pale reddish brown, very fine to 
medium grained, subangular to well rounded, poor to fair 
porosity, no hydrocarbon shows. 
N.D.G.S. No. 4329 
Depco Inc. No. 2 Lone Tree - Madison 
SE SE Section 3, Township 155 North, Range 86 West 
Ward County, North Dakota 
5600 - 5680 
5680 - 5760 
5760 - 5800 
Siltstone, moderate reddish orange to moderate reddish 
brown, calcareous. 
Sandstone, pale red purple (5 RP 6/2) to pale red, fine to 
medium grained, dolomitic, gypsiferous in part, nonporous; 
interbeds moderate reddish brown calcareous siltstone. 
Limestone, pinkish gray, micritic, fossiliferous, oolitic, 
no visible porosity. 
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N.D,G.S. No. 984 
Pure Oil Co. No. l Esterby 
SW SW Section 11, Township 159 North, Range 100 West 
Williams County, North Dakota 
6400 - 6416 
6416 - 6430 
6430 - 6480 
6480 - 6530 
6530 - 6550 
6550 - 6605 
6605 - 6625 
6625 - 6635 
6635 - 6690 
6690 - 6700 
6700 - 6735 
6735 - 6790 
6790 - 6810 
Shale, grayish red; interbeds siltstone, pale reddish 
brown to grayish red, calcareous, arenaceous, poor 
porosity. 
Limestone, pale yellowish brown to light gray brown, 
micritic, nonporous; interbeds medium gray to grayish 
red shale, trace fine grained, clear, unconsolidated 
sandstone. 
Dolomite, pale yellowish brown to pale red, microcrystal-
line, nonporous, locally anhydritic and locally fragmental 
with poor vuggy porosity; interbeds grayish red to grayish 
red purple shale. 
Dolomite, fine to medium crystalline, pale yellowish 
brown, fair intercrystalline porosity. 
Limestone, pale yellowish brown to light grayish brown, 
micritic, nonporous; interbeds medium to dark gray shale 
and grayish red shale. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red to medium and dark gray 
shale, trace varicolored shale. 
Shale, grayish red to moderate red. 
Sandstone, fine to medium grained, color indeterminate, 
unconsolidated, assumed good porosity. 
Shale, varicolored, splintery, reddish hues predominate. 
Sandstone, clear, fine to medium grained, unconsolidated. 
Shale, varicolored, as above, with medium to dark gray 
shale. 
Sandstone, clear, fine to medium grained, subangular to 
subrounded, unconsolidated; interbeds medium to dark 
grayish shale an'd grayish retl shale. 
Shale, bright green to greenish gray; interbeds pale red 
to pale yellowish brown, micritic, dolomitic limestone, 
nonporous. 
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N.D.G.S. No. 2009 
Amerada Petroleum Corp. No. 2 ND "C" "A" 
NE NW Section 16, Township 158 North, Range 95 West 
Williams County, North Dakota 
6700 - 6710 
6710 - 6765 
6765 - 6775 
6775 - 6830 
6830 - 6910 
6910 - 6925 
6925 - 7000 
7000 - 7040 
Siltstone, pale reddish brown to moderate reddish brown, 
shaly. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red, fine to medium crystalline, fair to good inter-
crystalline porosity. 
Limestone, pale yellowish brown, micritic, nonporous; 
interbeds grayish red to medium gray shale. 
Shale, varicolored, reddish hues predominate, trace 
limestone, as above. 
Shale, grayish red to pale red purple; interbeds pale 
yellowish brown to pinkish gray, micritic to fine crystal-
line limestone, nonporous. 
Sandstone, grayish red, fine grained, slightly calcareous, 
shaly in part, poor porosity. 
Shale, dark gray to black, carbonaceous in part, trace 
grayish red shale. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous, in part earthy textured; interbeds grayish 
green to medium gray shale. 
N.D.G.S. No. 2861 
Dakota Salt and Chemical Co. No. 1 Fee 
SE SW Section 17, Township 154 North, Range 100 West 
Williams County, North Dakota 
7340 - 7350 
7350 - 7450 
7450 - 7470 
7470 - 7520 
Shale, medium to dark gray, trace moderate reddish brown, 
to moderate reddish orange, silty shale, dark gray and 
medium gray shale, probably cavings. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, abundant shale cavings, as above; interbeds 
medium gray to grayish red shale, trace pinkish gray 
subtranslucent chert. 
Limestone, pale yellowish bro~m, micritic, nonporous, 
abundant dolomite, as above; interbeds grayish red to 
medium gray shale. 
Limestone, pinkish gray to pale red and pale yellowish· 
brown, micritic, nonporous; interbeds medium gray to 
grayish red shale. 
7520 - 7660 
7660 - 7720 
7720 - 7750 
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Shale, varicolored, trace pinkish gray, micritic, 
nonporous limestone. 
Shale, dark gray to black, carbonaceous; interbeds medium 
to dark gray, shaly, micritic limestone, nonporous. 
Limestone, pinkish gray to pale yellowish brown, micritic, 
nonporous; interbeds medium gray shale. 
N.D.G.S. No. 2887 
W. H. Hunt No. 1 Isabelle Legge 
SW SE Section 20, Township 159 North, Range 103 West 
Williams County, North Dakota 
6180 - 6205 
6205 - 6220 
6220 - 6305 
6305 - 6390 
6390 - 6470 
6470 - 6510 
6510 - 6560 
Siltstone, moderate reddish orange, shaly. 
Sandstone, pinkish gray to pale red, fine grained, dolo-
mitic, poor to fair porosity; interbeds grayish red to 
moderate red shale. 
Limestone, light gray to pale yellowish brown and pale 
red, micritic, nonporous; interbeds pale yellowish brown, 
to pale red, microcrystalline, nonporous dolomite; inter-
beds varicolored shale. 
Limestone, grayish pink to pale yellowish brown, locally 
shaly, with thin laminae of modercte red shaly material; 
interbeds varicolored shale, scattered trace ostracods. 
Shale, grayish red to moderate red and medium gray, 
abundant limestone in samples appears to be lag from 
above; interbeds varicolored shale. 
Limestone, pale yellowish brown, micritic, nonporous, 
trace ostracods; interbeds varicolored shale. 
Limestone, pinkish gray to light gray and pale red to 
pale yellowish brown; interbeds grayish green to medium 
gray and pale red shale. 
N.D.G.S. No. 3235 
Sun Oil Co. No. 1 State 
NW NW Section 16, Township 15.6 North, Range 101 West 
Williams County, North Dakota 
7370 - 7390 
7390 - 7420 
Siltstone, moderate reddish orange to pale reddish brown, 
arenaceous, calcareous in part nonporous. 
Dolomite, pinkish gray to pale yellowish brown, micro-
crystalline, nonporous; interbeds grayish red to moderate 
orange pink, dolomitic shale; occasional interbeds pale 
red, microcrystalline dolomite, nonporous. 
7420 - 7450 
7450 - 7495 
7495 - 7533 
7533 - 7580 
7580 - 7660 
7660 - 7700 
7700 - 7745 
7745 - 7760 
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Dolomite, as above, trace poor, vuggy porosity; interbeds 
grayish red to pale red and pale reddish brown shale. 
Dolomite, pale red to pale yellowish brown, microcrystal-
line, nonporous; interbeds pale red, dolomitic shale. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red to pale red calcareous 
shale, abundant dolomite, as above, probably lag. 
Limestone, pale yellowish brown, micritic, nonporous; 
interbeds grayish red to medium gray shale. 
Shale, varicoloTed~ trace limestone, as above. 
Shale, dark gray to black; interbeds medium to dark gray, 
argillaceous, micritic limestone, nonporous, trace grayish 
red shale, trace pyrite. 
Shale, medium gray to varicolored; interbeds light gray to 
pale yellowish brown, micritic limestone, nonporous. 
Limestone, pinkish gray to light gray and pale yellowish 
brown, micritic, earthy textured in part, no visible 
porosity; interbeds light greenish gray to medium gray 
shale. 
N.D.G.s. No. 3274 
H. L, Hunt No. 1 Carl T. Solem 
NW SE Section 2, Township 159 North, Range 98 West 
Williams County, North Dakota 
6680 - 6695 
6695 - 6790 
6790 - 6822 
6822 - 6855 
6855 - 6880 
6880 - 6960 
6960 - 6980 
Siltstone, pale reddish brown, calcareous, poor porosity. 
Dolomite, pinkish gray to pale yellowish brown and pale 
red, microcrystalline, nonporous; interbeds grayish red 
to moderate red shale. 
Limestone, pinkish gray to pale yellowish brown, trace 
pale red, micritic, nonporous; interbeds grayish red to 
grayish red purple shale. 
Shale, grayish red, calcareous; interbeds pinkish gray to 
pale red and pale yellowish brown, micritic limestone, 
nonporous. 
Shale, grayish red, trace limestone, as above. 
Shale, moderate red to grayish red, slight trace vari-
colored shale. 
Shale, as above; interbeds light gray to pinkish gray fine 
grained, slightly calcareous sandstone, fair porosity grades 
downward in interval to grayish red, very calcareous and 
shaly, nonporous. 
6980 - 7047 
7047 - 7080 
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Shale, grayish red, trace medium gray shale, very 
slight trace varicolored shale. 
Limestone, pale yellowish brown to pale red, micritic, 
nonporous; interbeds grayish red and greenish gray shale. 
N.D.G.S, No. 3363 
Texaco, Inc, No. 1 Clarence Pederson 
NW SE Section 19, Township 157 North, Range 96 West 
Williams County, North Dakota 
7140 - 7170 
7170 - 7220 
7220 - 7250 
7250 - 7270 
7270 - 7320 
7320 - 7355 
1355 - 7370 
7370 - 7410 
7410 - 7460 
7460 - 7520 
7520 - 7550 
Siltstone, pale reddish brown to moderate reddish brown, 
shaly; interbeds white earthy textured anhydrite. 
Dolomite, pinkish gray to pale yellowish brown, trace 
pale red, microcrystalline, nonporous; interbeds pale 
red to grayish red shale. 
Dolomite, pinkish gray to pale yellowish brown and very 
pale red, microcrystalline to fine crystalline, poor to 
fair vuggy porosity; interbeds pale red microscrosic 
dolomite, fair porosity; interbeds pale red to pale 
reddish purple shale. 
Limestone, pale red, micritic, nonporous; interbeds pale 
red to grayish red shale. 
Shale, grayish red to moderat.e red; interbeds pale 
yellowish brown to pale red, micritic limestone, 
nonporous. 
Shale, varicolored. 
Sandstone, pinkish gray to pale red and pale red purple, 
fine grained, calcareous, poor to fair porosity. 
Shale, grayish red to grayish red purple, trace vari-
colored shale; local interbeds grayish red, fine grained, 
calcar~ous sandstone, shaly in part, poor porosity. 
Shale, grayish red; trace varicolored shale, slight trace 
pale red, micritic, nonporous limestone. 
Shale, dark gray to black and dark greenish gray; inter-
beds pale yellowish brown, micritic limestone, nonporous, 
scattered trace pyrite, scattered plant fragments. 
Limestone, light grayish brown to pale yellowish brown, 
micritic, grades to fine crystalline, dolomite, no visible 
porosity; interbeds light greenish gray, calcareous 
shale. · 
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N.D.G.S, No. 3398 
Amerada BLDU D308A 
c NE Section 2, Township 155 North, Range 96 West 
Williams County, North Dakota 
6687 -·6700 
6700 - 6720 
6720 - 6750 
6750 - 6770 
6770 - 6780 
6780 - 6818 
6818 - 6830 
6830 - 6840 
6840 - 6848 
6848 - 6856 
6856 - 6864 
6864 - 6894 
6894 - 6908 
6908 6915 
6915 - 6920 
Dolomite, white to light gray and pinkish gray, micro-
crystalline, dense, nonporous; becoming locally micro-
sucrosic, scattered poor to locally fair intercrystalline 
and vuggy porosity. 
Dolomite, as above, trace poor, vuggy porosity; scattered 
trace pale red to pale red purple, microcrystalline 
dolomite, nonporous. 
Dolomite, white to pinkish gray, trace pale red, micro-
crystalline becoming locally fine to medium crystalline, 
scattered poor, vuggy and poor intercrystalline porosity. 
Dolomite, as above, with no visible porosity; stringers 
grayish red and pale red shale (30%). 
Shale, moderate red, red purple, and moderate reddish 
brown, locally slightly silty. 
Shale, varicolored as above, with trace moderate orange 
pink shale. 
Shale, as above, with streaks grsyish pink, fine grained, 
subangular, well cemented, nonporous sandstone (20%). 
Shale, moderate red and light red. waxy, soft. 
Shale, as above, with trace pale red to moderate red and 
grayish pink. 
Sandstone, grayish pink, fine to medium grained, subangu-
lar to subrounded, locally poorly sorted, well cemented, 
nonporous. 
Sandstone, grayish red and white, fine to medium grained, 
subangular to subrounded, calcareous, silty, locally 
mottled with white microcrystalline dolomitic matrix, 
nonporous. 
Sandstone, as above, with interbedded moderate reddish 
brown, light red shale. 
Sandstone, grayish red and white, medium grained, subangu-
lar, fair sorting, locally calcareous matrix, very poor 
porosity. 
Shale, as above. 
Sandstone, as above, with very poor porosity. 
6920 - 6950 
6950 - 6958 
6958 - 6966 
6966 - 7008 
7008 - 7020 
7020 - 7030 
7030 - 7046 
7046 - 7065 
7065 - 7074 
7074 - 7090 
7090 - 7120 
335 
Sandstone and shale, interbedded as above. 
Shale, moderate red to grayish red, locally grayish 
green, waxy. 
Sandstone, white to grayish red, fine to medium grained, 
very calcareous, nonporous with interbeds shale, as 
above. 
Shale, black, carbonaceous, fissile, locally silty, 
scattered plant fragments; scattered trace white to 
medium gray, fine to medium grained sandstone, nonporous; 
trace pyrite in interval. 
Shale, medium gray; very slight trace white to grayish 
red medium grained, locally very argillaceous sandstone, 
nonporous. 
Dolomite, pale yellowish brown, microcrystalline, slightly 
argillaceous, nonporous; trace shale, as above. 
Dolomite, as above, nonporous; with interbeds light grayish 
green, slightly calcareous, earthy shale; trace very light 
greenish gray, nonporous, sandstone near base. 
Shale, moderate red, grayish brown, and medium gray, 
generally waxy; trace dolomite, as above. 
Dolomite, pale yellowish brown, microcrystalline, dull, 
locally earthy, stringers light red and moderate red 
shale (10%). 
Dolomite, medium gray to pale yellowish brown, micritic 
and locally earthy texture, trace fossils (bryozoans, 
brachiopods, and echinoids ?), locally moderately 
calcareous, very argillaceous in part. 
Dolomite, dark gray and pinkish, microcrystalline, 
argillaceous and shaly in part, moderately calcareous, 
trace. pyrite, nonporous. 
N.D.G.S. No. 3406 
Hunt Oil Co. No. 1 Emilia Erickson 
NE NE Section 10, Township 156 North, Range 99 West 
Williams County, North Dakota 
7580 - 7608 
7608 - 7690 
Shale, moderate orange pink to moderate reddish orange, 
silty in part, calcareous. 
Dolomite, pinkish gray to pale red and pale yellowish brown, 
microcrystalline, nonporous; interbeds pale reddish brown 
to grayish red shale. 
TABLE 5. ·--Continued 
NDGS KB Pm Po Pbc !Pa IPb lPd IPin 
Structural 
lPab lPt Datum Mo Mks Mkl Mm 
!tlY!P E COUlIT.! 
S48 2242 -· -- ·- 6435 -- -- 6435 6445 6460 -4218 6730 6857 7000 7120 
2721 2242 -- -- -- -- -- -- -- -- 6400 -4158 6450 6552 6724 6866 
272Z 2060 -- -- -- -- -- -- -- 6182 -4122 6370 6l~50 6595 6746 
2736 2396 -- -- -- -- -- -- -- -- 6390 1 -3994 6468 6590 6730 6885 
2759 2320 -- -- -- -- -- -- -- 6415 6435 -4115 6645 6810 6933 7069 
2996 2364 -- -- -- 6320 -- -- 6320 6360 6382 -4018 6553 6710 6848 6990 
3098 2273 . -- -- -- 6490 -- -- 6490 6560 6600 -4327 6796 6955 6994 7260 
3276 2239 -- -- -- -- -- -- -- -- 6174 -3935 -- 6290 6400 6547 
3374 2257 -- -- -- 6490 -- -- 6490 6615 6655 -4398 6785 6970 7124 7280 w 
+" 
fill.!lli ~OlliIT'i 1--' 
505 2296 6684 6735 7039 7273 7273 7300 7415 7580 7630 ·5334 7788 7940 8088 8236 
734 2234 6400 6440, 6808 6965 6965 7020 7125 7260 7310 -5076 7525 7633 778'.3 7930 
824 2119 6073 6094 6290 6560 6560 6600 6705 6850 6884 -4765 7035 7162 7280 7418 
892 2410 7020 7060 7464 7690 -- 7690 7795 7975 8022 -5612 8218 8353 8520 8680 
897 2519 7l•03 7450 7730 8010 -- 8010 810S 8285 8338 -5819 8528 8670 8843 8978 
1787 2238 6520 6565 6984 7163 7163 7215 7332 7490 7524 -5286 · 7660 7810 7970 8102 
2352 2441 7220 7257 7680 7820 -- 7820 7910 8077 8110 -5669 8325 8470 8650 8802 
2615 3039 7963 8003 8380 8544 8544 8550 8670 8840 8895 -5856 9086 9265 9l,07 9550 
20!.8 2297 6828 6867, 7290 7475 -- 7475 7575 7720 7764 -S467 7960 8100 8268 8417 
3044 2200 6410 6455 6550 6793 6793 6900 7020 7173 7203 -5003 7380 7490 7633 7765 
3178 2443 7482 7520 7M2 7908 -- 7908 8015 8215 8240 -5797 8453 8632 8782 8930 
3199 2198 6325 6360 6808 7035 -- 7035 71l,1 7305 7338 -5140 7537 7650 7805 7946 
.3970 2606 7088 7133 7382 7595 7595 7640 7750 7910 7965 -5359 8140 8286 8425 8573 
TABLE 5.--Continued 
NDGS KB Pm Po Pbc IPa IPb IPd mn 
Structural 
IPab IPt Datum Mo Mks Mkl Mm 
EMMONS £QQ!.'1TY 
16 2027 -- -- -- 2985 -- 2985 3000 3095 3105 -1078 -- -- -- 3188 
23 1988 -- -- -- 2995 -- 2995 3070 3185 3190 -1202 -- -- -- 3275 
43 1820 -- -- -- 3045 3045 3090 3180 3275 3285 -1465 -- -- -- 3370 
742 20,.2 -- -- -- 3100 -- 3100 3170 3200 3210 -1168 -- -- -- 3300 
4212 1891 -- -- -·- 3150 -- 3150 3190 3280 3290 -1399 -- -- -- 3400 
GOLDEN VAl,LEY COUNTY 
17(,:, 2479 7255 7305 7550 7654 -- 7654 7715 7882 7918 -5439 8086 8272 8408 8545 w 
2894 2688 7409 7450 7723 7841 7841 7910 8064 8090 -5402 8283 8456 8586 8715 +:" -- N 
'•130 2867 7098 7136 7364 7466 -- 7466 7515 7645 7690 -4823 7906 8038 8166 8316 
/1)00 2766 7173 7215 7534 7618 -- 7618 7705 7830 7890 -5124 8093 8240 8345 8490 
4339 2652 7129 7177 7456 7617 -- 7617 7695 7824 7876 -5224 8050 8230 8345 8490 
4467 2762 7198 7238 7537 7654 -- 7654 7710 7840 7873 -5111 8070 8245 8355 8496 
4490 2765 7096 71!.t 7324 7505 -- 7505 7578 7690 7748 -4983 792l• 8084 8184 8335 
4498 2718 7218 7265 7498 7645 -- 7645 7720 7862 7915 -5197 8092 8229 8366 8493. 
Q.Mfil COUNt{ 
232 1963 -- -- 3760 3870 3870 4010 4130 4225 4240 -2270 -- -- -- 4375 
3636 2351 5096 5135 5280 5435 5435 5520 5640 5775 5795 -3444 -- 5884 5942 6078 
,.100 2016 3800 3827 3920 4055 4055 4180 4290 4412 4432 -2416 -- -- 4495 4574 
4111 1964 -- -- 3800 3910 3910 4015 4115 4230 4260 -2296 -- -- 4395 4474 
HR'f't!~ COUNTY 
511 2616 6270 6310 6425 6590 6590 6680 6780 6920 6970 -4354 -- 7110 7207 7318 
1926 2549 6050 6080 6185 6440 6440 6530 6628 6770 6815 -4266 6920 6965 7075 7204 
TABLE 5.--Continued 
Structural 
Mks Mk.l Mm NOGS KB Pm Po Pbc J.>a Pb Fd Pm Fab Pt Datum Mo 
KIDDER COUNJ'.X 
24 1966 -- -- -- -- -- -- -- -- 3045 -1079 -- -- -- 3070 748 1848 -- -- -- -- -- -- -- -- 3240 -1392 -- -- -- 3310 
!&M.!i COUNTY 
590 2007 -- -- -- -- -- -- -- -- 3032 -1025 -- -- -- 3112 
1835 2011 -- -- -- -- -- -- -- -- 2800 -0789 -- -- -- 2830 1903 1968 -- -- -- -- -- -- -- -- 2745 -0777 -- -- -- 2760 
H.£.IN!Qfil! COUNTY w 
.p-
w 
89 2176 -- -- -- -- -- -- -- -- 2955 -0779 -- -- -- 2980 
~lqKEN7:1_~ CQ_lJNJ'l 
545 2278 7505 753S -- 7764 -- 7764 7780 7930 7960 -5682 8165 8346 8512 8660 
920 2370 7035 7070 -- 7440 -- 7440 7535 7730 7150 -5380 7970 8160 8313 8460 
956 2339 7405 7443 -- 7655 -- 7655 7693 7850 7870 -5531 8067 8260 8410 8540 1469 2408 7153 7190 7550 7635 -- 7635 7760 7950 7978 -5570 8180 8363 8510 8660 1572 2419 6860 6895 7310 7370 -- 7370 74.50 7630 7655 -5236 7880 8083 8225 8370 2665 2245 6660 6690 -- 7130 -- -- 7130 -- 7338 -5093 7558 7787 7930 8069 2746 2ll0 7295 7)25 -- 7714 -- 7714 7735 7910 7920 -5810 8113 8347 8510 8650 2786 2383 7550 7583 -- 7810 -- 7810 7900 8060 8084 -5701 8270 8464 8608 8750 2849 2316 7623 7657 -- 7963 -- 7963 8002 8170 8190 -5874 8404 8600 8705 8905 3020 2501 7430 7465 -- 7680 -- 7680 7764 7930 7950 -5449 8145 8350 8487 8628 3084 2330 7445 7480 -- 7702 -- 7702 1170 7950 7980 -5650 8160 8355 8493 8630 3157 2232 7460 7500 -- 7815 -- 7815 7953 -- 8124 -5892 8327 8595 8690 88~0 3731 2334 7025 7064 1505 7632 -- 7632 7718 7885 7918 -5584 8120 8305 8455 8612 4062 2214 -- -- -- 6960 -- -- 6960 7150 7186 -4972 7450 7620 7961 8166 
, ... -,-.,,,..-~~- .-.-~· ··--· 
TABLE 5.--Continued 
NDGS KB Pm Po Pbc Pa Fb lPd Fm :n>ab IPt Structural Mo Mks Mkl Mm 
McLF.AN COUNTY 
22 1994 -- -- -- 4560 -- 4560 4600 4700 4735 -2741 -- 4815 4890 5050 
432 1957 -- -- -- 4520 -- 4520 4550 4640 4675 -2718 -- 4743 4822 4972 
1194 1990 6290 6315 6600 6720 6720 6750 6858 7020 7060 -5070 7220 7355 7514 7656 
1516 2020 -- 4793 · -- 4857 -- 4857 4930 5030 5070 -3050 -- 5190 5270 5440 
3089 2006 -- -- -- -- -- -- -- -- 4500 -2494 -- 4525 4548 4715 
4375 2064 -- 6300 6444 6540 -- 6540 6660 6813 6844 -4780 7008 7132 7280 7426 
MERCER COUNTY 
2826 2190 -- -- 6290 6592 6592 6602 6720 6873 6903 -4712 7090 7168 7300 7472 w +' 
3492 2309 6458 6485 6670 6860 -- 6860 6970 7141 7177 -4868 7320 7445 7580 7740 +' 
4177 2204 -- 6133 6310 6490 -- 6490 6598 6750 6778 -4574 6920 7043 7168 7310 
MOIIT.Qli COUNTY 
133 2204 5030 5060 5150 5388 5388 5500 5616 5728 5740 -3536 5868 5900 5993 6145 
464 2134 -- -- 3935 4120 4120 4243 4375 4470 4500 -2366 -- -- -- 4618 
491 1925 -- -- 3815 3935 3935 3980 4115 4210 4245 -2320 -- -- -- 4355 
1620 2426 5897 5945 6059 6270 6270 6327 6425 6574 6605 -4179 6688 6793 
2185 1861 -- -- 4000 4145 4145 4290 4392 4520 4550 -2689 -- -- 4660 4755 
3859 2125 -- -- 4066 4250 4250 4347 4465 4570 4600 -2475 -- -- -- 4737 
3978 2284 -- -- 4420 4598 4598 4700 4822 4930 4955 -2671 -- -- 5030 5140 
MOUNTRAIL COUNTY 
474 2161 -- -- -- 6410 -- -- 6410 6460 6490 -4329 6700 6795 6932 7108 
592 2322 -- -- -- 6887 -- -- 6887 -- 7003 -4681 7256 7390 7500 7685 
1406 2384 -- -- -- -- -- -- -- -- 6650 -4266 6820 6970 7068 7250 
2273 2401 7085 7122 -- 7318 -- 7318 7325 7505 7520 -5119 7725 7920 8055 8210 
·-~---~--·-- .... -·~- ---~--"-· -
TABLE 5.--Continued 
Structural 
NDGS .. ~.. J(B _ Pm Po Pbc lPa D.>b ]Pd JPm lPab 1Pt Datum Mo Mks Mkl Mm 
MOUNTRAIL COUNTY (Continued) 
2779 2085 -- -- 6100 6290 -- -- 6290 6385 6416 -4331 6535 6670 6810 6992 
2816 2389 -- 7050 -- 7190 -- 7190 7210 7375 7396 -5007 7600 1750 7880 8040 
313/~ 2290 6950 6975 -- 7245 -- -- 7245 -- 7405 -5115 7610 7790 7948 8101 
3227 2030 6568 6580 -- 6960 -- 6960 6980 -- 7125 -5095 7380 7560 7710 7870 
3317 2308 6945 6965 7195 7253 -- 7253 7280 7455 7468 -5160 7670 7802 7968 8100 
3353 2344 -- -- -- 6580 -- -- 6580 -- 6605 -4261 . 6815 6962 7077 7230 
3523 2389 -- -- -- 6600 -- -- 6600 -- 6670 -4281 6920 6985 7111 7280 
3581 2268 -- -- -- -- -- -- -- -- 6170 -3902 6200 6292 6405 6550 
3686 2159 -- -- 7350 7370 -- 7370 7488 7676 7703 -5544 7893 8082 8247 8415 
4194 2222 -- -- -- -- -- -- -- -- 6230 -4008 6405 6480 6590 6650 




2183 2171 -- 5060 5140 5310 5310 5400 5515 5630 5665 -3lf94 -- 5785 5870 6030 
3277 2193 -- 5090 5130 5300 5300 5410. 5534 5670 5710 -3517 -- 5885 5925 6050 
SHERIDAN COUNTY 
693 1984 -- -- -- -- -- -- -- -- 3900 -1916 -- -- -- 4030 
1392 1956 -- -- -- -- -- -- -- -- 3918 -1962 -- -- -- 4010 
1605 2015 -- -- -- -- -- -- -- -- 3760 -1745 -- -- -- 3800 
SIOUX COUNTY ---··-- -------·· 
631 1731 -- -- -- 3100 3100 3210 3310 3420 3430 -1699 -- -- -- 3506 
Structural 
NDGS KB Pm Po Pbc 1Pa lPb Fd lPm 'JPab Pt Datum Mo Mks Mkl Mrn 
SLOPE COUN1¥_ 
378 2954 7027 7060 7175 7364 7364 7405 7510 7640 7708 -4754 7860 7904 8020 8151 
1464 2807 6987 7032 7138 7365 7365 7380 7475 7610 7668 -4861 7805 7872 7996 81% 
2805 2795 6981 7022 7080 7320 7320 7355 7444 7600 7660 -4865 7772 7888 8003 8140 
3383 2798 6155 6195 6295 6330 6330 6395 6474 6583 6618 -3820 6730 6824 6894 7013 
3588 2896 6610 6622 6725 6907 -- 6907 6985 7110 7160 -4264 7300 7366 7474 7602 
4075 2777 7074 7128 7198 7437 7437 7480 7568 7700 7750 -4973 7890 8010 8128 8268 
4280 2970 7141 7180 7296 7420 -- 7420 7500 7663 7710 -4740 7844 7950 8058 8197 
STARK COUNTY --- ---·-
344 2797 7180 72.25 7340 7573 7573 7620 7725 7855 7920 -5123 8050 8165 831)0 8443 w .j:,.. 
850 2652 7200 7245 7353 7635 -- 7635 7735 7880 7942 -5290 8080 8194 8328 8470 (j\ 
1536 2644 7195 7235 7338 ,7504 7504 7615 7710 7854 7912 -5268 8052 8168 8300 8L,47 
1574 2733 7260 7300 7415 7595 7595 7635 7735 7878 7930 -5197 8060 8175 8305 8447 
1935 2417 6733 6775 6870 7052 7052 7170 7285 7L~30 7468 -5051 7620 7740 7860 8020 
2004 2416 6062 6108 6197 6522 6522 6570 6672. 6830 6872 -4456 7010 7080 7200 73l,5 
2075 2526 7296 7340 7400 7670 7670 7685 - 7790 7955 8010 -548L, 8194 8330 8l,75 8618 
2117 264{, 7310 7356 7650 7820 7820 78l;.0 7930 8090 8145 -5501 828l, 8420 8550 8675 
2496 2726 7240 7278 7380 7595 7595 7620 7724 7870 7935 -5209 8070 8190 8323 8464 
3515 2292 6325 6368 6490 6750 6750 6825 6955 7110 7145 -4853 7280 7404 7532 7650 
4134 2341 5863 5905 6020 6230 6230 6275 6385 6520 6565 -l,224 6670 6733 68!;.5 6990 
4150 2475 6944 6983 7300 7510 7510 75lf5 7660 7820 787lf -5399 8035 8175 8315 . 8L,25 
L,198 2813 6880 6920 7008 7262 7262 7305 7410 7575 7634 -4821 7760 7840 7955 8090 
4250 2486 6982 7022 7260 7420 71.20 7473 7583 7728 7795 -5309 7980 8065 8205 8350 
4446 2456 6330 6375 6476 6810 6810 68l~O 6950 7100 7127 -4671 7272 7393 7508 7630 
4524 2524 7203 7250 7390 7630 7630 7670 7760 7915 7976 -5452 81!,5 25 25 25 
~-.· .... ~ ·-···" 
TABLE 5.--Continued 
NDGS KB Pm Po Pbc JPa IPb IPd lPm lPab lPt 
Structural Mo Mks Mkl Mm Datum 
WARD COUNTY 
105 2155 -- -- -- -- -- -- -- -- 5530 -3375 -- 5605 5710 5870 
1061 2113 -- -- -- -- -- -- -- -- 5523 -3410 -- 5630 5738 5894 
2051 2116 -- -- -- 5740 -- -- 5740 5765 5793 -3677 5930 6030 6150 6320 
WILLIAMS COUNTY 
984 2056 -- -- -- 6416 -- -- 6416 6562 6606 -4550 6790 6927 7037 7218 
2009 2464 -- -- -- 6710 -- -- 6710 -- 6765 -4301 7000 7203 7345 7510 
2861 1883 -- -- -- 7350 -- -- 7350 7485 7505 -5622 7720 7930 8095 8235 w ~ 
2878 2001 -- -- -- 6205 -- -- 6205 6270 6305 -4304 6510 6664 6807 6938 " 
3235 2168 -- -- -- 7390 -- -- 7390 7550 7580 -5412 7745 7936 8098 9240 
3274 2306 -- -- -- 6695 -- -- 6695 6830 6855 -4549 7047 7217 7368 7514 
3363 2306 6900 6917 -- 7170. -- -- 7170 7250 7270 -4965 7520 7696 7857 7996 
3398 2325 -- -- -- 6687 -- -- 6687 -- 6770 -4445 7020 7205 7360 7503 
3406 2281 7320 7330 -- 7608 -- -- 7608 7749 7780 -5499 7973 8155 8310 8456 
4430 2288 6575 6610 -- 6880 -- 6880 6973 7130 7145 -4857 7267 7460 7615 7762 
4510 2266 -- -- -- 7565 -- -- 7565 7650 7676 -5410 7846 8051 8203 8342 
-
APPENDIX III 
TABLE 6. --Fo.rmation Tops from Tests Utilized for Additional Structural, lsopachous and Lithologic Control 
-· 
NDGS KB Pm Po Pbc lPa lPb ]Pd lPm IPab JPt Structural Mo Mks Mkl Mm Datum 
BILLI~GS COL!~TY 
4789 2833 7213 7250 . 7426 7618 7618 7663 7756 7902 795S. -5122 8110 25 25 25 
BURLE~!! COUNTY 
4201 1868 -- -- -- -- -- -- -- 3300 3330 -1462 -- -- -- 3460 
4579 2128 -- -- 4235 4340 4340 4350 4455 4560 4600 -2472 -- -- -- 4772 
DIVIDE COUNTY ....., 
,.I::'-
0: 
4394 2157 -- ._ - -- -- -- -- -- 6235 6263 -4106 6t.56 6640 6780 6980 
DUNN COUNTY 
607 2147 6710 6755 7220 7320 7320 7352 7463 7630 7660 -5513 7845 7962 8161 8313 
793 2103 6492 6535 6880 6996 6996 7027 7135 7325 7352 -5249 7505 7621 7802 7960 
826 2291 6535 6560 6930 7060 7060 7110 7230 7390 7420 -5129 7615 7750 7885 8040 
2230 2647 7547 7688 7948 8080 8080 8110 8220 8380 8425 -5787 8620 8775 8944 9090 
2400 2391 7140 7179 7570 7655 7655 7673 7775 7948 7993 -5602 8180 8340 8508 8655 
4220 2197 6678 6120 7125 7366 -- 7366 7470 7630 7662 -5465 7845 7985 8146 8300 
4480 2545 7194 7236 7530 7750 -- 7750 7850 8010 8062 -5517 8273 8415' 8555 8673 
4611 2434 7347 7390 7732 7924 -- 7924 8050 8230 8284 -5850 8480 8632 8800 8948 
COLDEN VALLEY COUNTY 
4525 2821 7190 7232 7437 7510 -- 7510 7605 7710 7760 -4939 7960 8100 8227 8377 
4666 2612 7261 7303 7556 7689 -- 7689 7750 7890 7917 -5305 8106 8295 8426 8574 
-
TABLE 6.--Continued 
NDGS KB Pm Po Pbc 1Pa IPb Pd IPm Il'ab lPt 
Structural Mo Mks Mkl Mm 
Datum 
McKENZIE COUNTY 
S27 2480 7510 7554 7863 7950 -- 7950 8054 8245 8273 -5793 8470 8660 8800 8941 
786 2004 6110 6140 -- 6547 -- 6547 6590 -- 6790 -4786 6972 7161 7320 7480 
967 1957 6570 6608 -- 7030 7030 7050 7190 -- 7375 -5418 7619 7800 7972 8095 
1111 2148 6534 6567 -- 6980 -- 6980 7030 -- 7220 -5072 7450 7650 7788 7920 
1254 2168 6658 6691 -- 7110 -- 7110 7217 -- 7404 -5236 7650 7838 7984 8130 
1405 2342 6976 7015 7427 7510 -- 7510 7570 -- 7760 -5418 8003 8202 8345 8493 
1559 2~41 6597 6630 -- 7030 -- -- 7030 -- 7203 ~4862 7440 7662 7810 7950 
1624 2197 7388 7415 -- 7610 -- 7610 7662 7840 7856 -5659 8010 8200 8360 8535 
1679 2017 6238 6268 -- 6677 -- -- 6677 -- 6810 -4793 7060 7297 7445 7604 
1716 2316 6800 6843 7292 7380 -- 7380 7454 -- 7623 -5307 7850 8045 8194 8340 ...., 
8360 8504 8647 
::::-
1744 2429 7110 7146 7540 7654 -- 7654 7725 7930 7955 -5526 8164 -. -· 
2667 2392 7427 7467 7743 7778 -- 7178 7863 8046 8097 -5705 8270 8455 8592 8744 
2821 · 2681 7724 7768 8060 8178 -- 8178 8295 8475 8524 -5843 8710 8870 9025 9175 
3645 2356 7198 7232 -- 7455 -- 7455· 7496 7710 1150 -5394 7930 8133 8261 8408 
4050 2237 7082 7120 7448 7465 -- 7465 7592 7760 7778 -5541 8018 8213 8357 8515 
4061 2020 6770 6793 -- 7205 -- 7205 7294 7472 7483 -5463 7710 7893 8030 8156 
4085 2212 7076 7115 7453 7503 -- 7503 7620 1115 1195 -5583 8028 8223 8367 8520 
4088 2305 7512 7263 7564 7600 -- 7600 7695 7850 7900 -5595 8072 8253 8396 8546 
4095 2432 6994 7032 7430 7493 -- 7493 7575 7150 7770 -5338 7983 8179 8323 8474 
4385 2246 8016 8053 8214 8240 -- 8240 8350 8530 8550 -6304 8758 8987 9150 9293 
4439 2209 7388 7415 -- 7615 -- 7615 7661 7835 7850 -5641 8003 8200 8360 8504 
4617 2652 7710 7754 8046 8178 8178 8210 8323 8508 8558 -5906 8747 8883 9066 9207 
4829 2617 7617 7655 7985 8084 8084 8100 8200 8365 8408 -5791 8593 8767 8909 9050 
MERCim COUNTY 
21 2274 6042 6070 6203 6410 6410 6483 6595 6730 6758 -4484 6930 700J 7130 7290 
377 2059 -- 5720 5860 6033 6033 6135 6256 6405 6430 -4371 6590 6685 6802 6977 
TABLE 6.--Continued 
NDGS KB Pm Po Pbc 1Pa JPb JPd JPm 
Structural 
IPab IPt Datum Mo Mks Mkl tb 
MOUNTRAIL COUNTY 
307 2347 6460 6490 -- 6683 -- -- . 6683 -- 6737 -4390 7010 7140 7290 7419 
3S5 2339 -- -- -- 6552 -- -- 6552 -- 6616 -4277 6860 7030 7164 7300 
416 2413 6795 6825 -- 6916 -- -- 6916 -- 6965 -4552 7175 7323 7495 7634 
1223 2181 -- 5990 -- -- -- -- -- -- 6096 -3915 6150 6244 6374 6540 
2695 2115 6676 6720 7132 7183 7183 7230 7346 7510 7550 -5435 7740 7897 8050 822) 
4113 2198 6882 6920 -- 7364 7364 7418 7540 7710 7737 -5539 7958 8153 8280 8437 
4302 2115 -- 6380 6500 6590 -- 6590 6650 6810 6840 -4725 7035 7137 7279 7438 
4386 2216 6504 6545 6720 6890 -- 6890 6938 7065 7100 -4884 7310 7407 7552 7700 
4747 1886 -- 6240 6390 6557 -- 6557 6593 6710 6750 -4864 6968 7054 7215 7370 w 
u, 
OLIVER COUNTY 0 
15 2035 -- -- 4400 4485 4485 4555 4670 4790 4830 -2795 -- -- 4935 5050 
4937 2093 -- 4795 4925 5073 5073 5190 5310 5'•18 5470 -3377 -- 5590 5668 5825 
4939 2138 -- 4954 5027 5140 5140 5270 5390 5508 5571 -3433 -- 5720 5747 5897 
494.l 2138 -- 4960 5110 5265 5265 5355 5475 5592 5652 -3514 -- 5776 5858 6006 
~ COUNTY 
4849 2721 7028 7076 7158 7410 7410 7430 7540 7670 7725 -5005 7865 25 25 25 
STARK COUNTY 
613 2697 7430 7470 7660 7880 -- 7880 8010 8160 8220 -5523 8395 8495 8648 8775 
1541 2504 6790 6830 6917 7190 7190 7223 7345 7500 7558 -5054 7735 7820 7945 8080 
4324 2529 7052 7090 7258 7430 7430 7450 7555 7716 7775 -5246 796'. 8080 8207 8350 
TABLE 6.--Continued 
NDGS KB Pm Po Pbc 1Pa IPb lPd lPm lPab IPt Structural Mo Mks Mkl Mm Datum 
WILLIAMS COUNTY 
48 2313 6590 6610 · -- 7005 -- -- 7005 -- 7127 -4814 7340 7540 7696 7840 
128 2)05 6452 6490 -- 6906 -- -- 6906 -- 7030 -4725 7310 7521 7660 7800 
167 2447 -- -- -- 6732 -- -- 6732 -- 6774 -4327 7017 7215 7360 7500 
313 2266 -- -- -- 6645 -- -- 6645 -- 6718 -4452 6921 7078 7232 7375 
547 2272 -- -- -- 7376 -- -- 7376 -- 7510 -5238 7725 7912 7778 8245 
680 2327 -- -- -- 6790 -- -- 6790 -- 6893 -4566 7120 7354 7520 7670 
1385 2332 -- -- -- 6707 -- -- 6707 -- 6820 -4488 7075 7260 7420 7578 
', 2828 2233 -- -- -- 7825 -- 7825 7860 8010 8030 -5797 8204 8420 8598 8733 
2846 2165 -- -- -- 6590 -- 6590 6605 6764 6803 -4638 6963 7143 7315 7451 w UI 
3230 2272 -- -- -- 6527 -- -- 6527 6705 6740 -4476 6860 7043 7200 7347 1--' 
3252 2150 -- -- -- 6766 -- 6766 6785 6942 6967 -4817 7145 7314 7480 7650 
3439 2011 -- -- -- 6560 -- 6560 6597 6755 6790 -4779 6947 7128 7284 7450 
3449 2213 -- -- -- 7410 -- -- 7410 7530 7550 -5337 7720 7906 8068 8203 
3979 2284 -- -- -- 6493 -- -- 6493 -- 6550 -4266 6784 6937 7090 7245 




.--Fonnation Tops from Tests Utilized for Additional Structural and Isopachous Control 11:::.:--
NDGS COUNTY KB Pm Po Pbc Pa JPb .JPd lPnl JPab lPt Structural Mo Mks Hkl Mm ---------- __ Datum 
4922 BOWMAN 2944 650S 6545 6654 6764 6764 6780 6865 · 6993 7030 -4086 -- 7160 7255 7370 4952 BOWMAN 2958 6330 6375 6474 6602 6602 6670 6757 6885 b915 -3957 -- 7033 7113 7200 
853 BURKE 2346 -- ... 6580 6580 -- 6650 -4304 6870 7057 7191 7330 4335 -- -- --BURKE 2292 -- -- 6480 6480 -- 6510 -4218 6691 6840 6971 7124 -- -- --
3946 McKENZIE 2420 6880 6913 7324 7324 7443 7642 7655 -5235 7868 8047 8200 8346 4723 -- --McKENZIE . 2129 7393 7426 -- 7680 -- 7680 7710 7870 7900 -5771 8100 8310 8468 8618 
49 McLEAN ~ 2089 .... 4616 -2527 -- 4675 4726 4886 V, -- -- -- -- -- -- -- N 1315 MOUNTRAIL 2289 -- 6614 6614 6650 -4361 6854 6969 7137 7312 -- -- -- -- --
9S OLIVER 1929 -- 4241 4330 4330 4370 4482 4594 4640 -2711 -- -- 4800 4830 --
4673 SLOPE 2976 6835 6875 -4456 7608 7628 772] 7845 6940 7084 7084 7185 7264 7390 7432 · 
4757 STARK 2463 6323 6370 7060 -4597 7172 NP NP NP 6475 6728 6728 6770 6880 7030 
4916 WILLIAMS 2408 
7914 8147 8)10 8430 -- -- -- 7577 -- 1517 7590 7750 7786 -5378 
APPENDIX IV 
TABLE 7.--Formation Tops from Tests Utilized for Additional Structural and Isopachous Control 
= 
NDGS COUNTY KB Pm Po Pbc Pa ]Pb .JPd lPm Pab lPt Structural Mo Mks Mkl Mm 
---- ___ Oat 
4922 BOWMAN 2944 6505 6545 6654 6764 6764 6780 6865 . 6993 7030 -4086 -- 7160 7255 7370 
4952 BOWMAN 2958 6330 6375 6474 6602 6602 6670 6757 6885 6915 -3957 -- 7033 7113 7200 
853 BURKE 2346 -- -- -- 6580 -- -- 6580 -- 6650 -4304 6870 7057 7191 7330 
4335 BURKE 2292 -- -- -- 6480 -- -- 6480 -- 6510 -4218 6691 6840 6971 7124 
3946 McKENZIE 2420 6880 6913 -- 7324 -- 7324 7443 7642 7655 -5235 7868 8047 8200 8346 
4723 McKENZIE . 2129 7393 7426 -- 7680 -- 7680 7710 7870 7900 -5771 8100 8310 8468 8618 
49 McLEAN 2089 4616 -2527 4675 4726 4886 
I,.;) -- -- -- -- -- -- -- -- -- V, N 
1315 MOUNTRAIL 2289 -- -- -- 6614 -- -- 6614 -- 6650 -4361 6854 6969 7137 7312 
95 OLIVER 1929 -- -- 4241 4330 4330 4370 4482 4594 4640 -2711 -- -- 4800 4830 
4673 SLOPE 2976 6835 6875 6940 7084 7084 7185 7264 7390 7432 · -4456 7608 7628 7723 7845 
4757 STARK 2463 6323 6370 6475 6728 6728 6770 6880 7030 7060 -4597 7172 NP NP NP 
4916 WILLI.AMS 2408 -- -- -- 7577 -- 7577 7590 7750 7786 -5378 7914 8147 8310 8430 
APPENDIX V 
TABLE 8.--Formation Thicknesses from Tests 1n which Samples were Examined by Author 
NDGS Broom Creek Amsden B1smarck Dickinson 
Alaska 
Medora Bench Tyler 
!II.LINGS COUNTY 
555 107 278 50 80 148 60 142 
1304 270 255 15 90 150 55 174 
2]09 111 226 -- 101 125 50 145 
2357 224 216 -- 92 124 50 170 
2689 188 275 -- 80 195 58 166 
2768 196 262 9 85 168 48 154 
2798 85 295 -- 115 180 40 155 C 
3211 112 249 -- 84 165 57 164 
i..., 3475 202 230 10 90 130 50 147 1.1' 
\..) 3573 147 215 -- 70 145 55 165 
3619 140 230 10 90 130 48 158 
3746 157 246 36 85 125 62 143 
4091 219 182 -- 50 132 58 152 
4419 93 245 -- 70 175 35 152 
4455 123 216 -- 75 141 54 152 
4642 145 231 -- 85 146 59 170 
BOWMAti COU!'!_T_'i 
516 160 290 90 70 130 38 112 
1464 13 255 85 65 105 35 55 
3261 -- 245 55 77 113 20 90 
4143 18 285 105 65 115 40 114 
4545 130 310 88 82 140 40 95 4577 130 240 95 60 85 13 131 4654 60 290 90 77 123 36 119 4669 34 270 82 60 128 J4 71 
TABLE 8.--Continued 
NDGS Broom Creek Amsden Bismarck Dickinson 
Alaska 
Medora Bench Tyler -
BURKE COUNTY 
2323 -- -- -- -- -- 30 180 . 
2684 -- -- -- -- -- -- 137 
2748 -- -- -- -- -- -- 40 
4162 -- -- -- -- -- -- 85 




19 -- 62 -- -- 62 30 165 .t" 
145 -- 170 -- 80 90 13 140 
151 -- 320 110 llO 100 37 143 
155 -- -- -- -- -- 23 137 
174 -- 65 -- -- 65 25 140 
701 -- -- -- -- -- -- 50 
723 -- 20 -- -- 20 20 160 
756 -- 169 -- 84 85 7 88 
763 -- -- -- -- -- -- 100 
765 -- -- -- -- -- -- 160 
772 -- 220 35 95 90 48 137 
1371 -- -- -- -- -- -- 78 . 
U75 -- -- -- -- -- 150 --1409 -- 60 -- -- 60 28 102 
4199 -- -- -- -- -- 41 109 
4208 -- 74 -- 16 58 · 10 180 4249 -- -- -- -- -- 20 135 
':, 
TABLE 8.--Continued 




548 -- 10 -- -- 10 15 270 
2721 -- -- -- -- -- -- 50 
2722 -- -- -- -- -- -- 188 
2736 -- -- -- -- -- -- 78 
2759 -- -- -- -- -- 20 210 
2996 -- 40 -- -- 40 22 171 
3098 -- 70 -- -- 70 40 196 
3276 -- -- -- -- -- -- 116 w 
3374 125 -- -- 125 40 130 IJ\ -- IJ\ 
mlfil! £QillJI! 
505 234 307 27 115 165 50 158 
73!+ 157 295 55 105 135 50 215 
82lt 270 290 40 105 145 34 151 
892 226 285 -- 105 180 47 196 
697 280 275 -- 95 180 53 190 
1787 179 327 52 117 158 34 136 
2352 140 257 -- 90 167 33 215 
2615 164 296 6 120 170 55 191 
2a,.s 185 245 -- 100 145 44 196 
3044 243 380 107 120 153 30 177 
3178 66 307 -- 107 200 25 213 
3199 227 270 -- 112 158 - 33 199 
3970 213 315 45 110 160 55 175 
TABLE 8.--Continued 
Dickinson Medora Alaska Tyler NDGS Broom Creek Amsden Bismarck Bench 
EHMO~S ~UNTY 
16 -- 110 -- 15 95 10 83 
2) -- 190 -- 75 115 5 85 
4) -- 230 45 90 95 10 85 
742 -- 100 -- 70 30 10 . 90 
4212 -- 130 -- 40 90 10 110 
QQ!.D !:~ ,~ ALLEY COUNTY 
110, 104 228 -- 61 167 36 168 w 2894 118 223 -- 69 154 26 , 193 l,Jl 
4130 102 179 -- 49 130 45 216 <l' 
4308 84 212 -- 87 -125 60 203 
43J9 161 207 -- 78 129 52 174 
4467 117 186 -- 56 130 . 33 197 
'4490 181 185 .... 73 112 58 176 
41+98 147 217 -- 15 142 53 177 
C iU't'.~ 2,/;·,rn 
232 110 355 140 120 95 15 135 .)6)(; 1S5 340 85 120 135 20 89 410-0 135 357 125 110 122 20 63 4111 110 320 105 100 115 30 135 
tlHJL'"" '! !.O!.Jlfil 
S 11 165 330 90 100 140 50 140 lY.H. 255 330 90 98 142 45 105 
TABLE 8.--Continued 
Bismarck Dickinson Medora Alaska Tyler NDGS Broom Creek Amsden Bench 
K~ COUNTY 
24 -- -- -- -- -- -- 27 
148 -- -- -- -- -- -- 10 
LQQ@ COUNTY 
590 -- -- -- -- -- -- 80 
1835 -- -- -- -- -- -- 30 
1903 -- -- -- -- -- -- 15 
McINTOSH COUNTY w 
\,II 
" 89 -- -- -- -- -- -- 25 
tlcKENZIE COUNTY 
545 -- 166 -- 16 150 30 205 
920 -- 290 -- 95 195 20 220 
956 --- 195 -- 38 157 20 197 
1469 85 315 -- 125 190 28 202 
1572 60 260 -- 80 180 25 225 
2665 -- 208 -- -- 208 -- 220 .2746 -- 196 -- 21 175 10 193 
2786 -- 250 -- 90 160 24 186 
2849 -- 207 -- 39 168 20 214 
3020 -- 250 -- 84 166 20 195 3084 -- 248 -- 68 180 30 180 3157 -- 309 -- 138 171 -- 203 3731 127 253 -- 86 167 33 202 t.062 -- 190 -- -- 190 36 264 
TABLE 8.--Continued 
NDGS .Broom Creek Amsden Bismarck Dickinson 
Alaska 
Medora 'Bench Tyler 
McLEAN COUNTY 
22 -- 140 -- 40 100 35 80 
432 -- 120 -- 30 90 35 68 
1194 120 300 JO 108 162 40 160 
1$16 -- 173 -- 73 100 40 120 
)089 -- -- -- -- -- -- 25 
4375 96 273 -- 120 153 31 164 
~CtR COUNT'! 
2826 302 281 10 118 153 30 187 w u, 
3492 190 281 -- 110 171 36 143 <» 
4177 180, 260 -- 108 152 28 142 
ttOllTON COUNT! 
133 238 340 112 116 112 12 128 
464 185 350 123 132 95 30 118 
491 120 275 45 135 95 35 110 
1620 211 304 57 98 149 31 83 
2185 145 375 145 102 128 30 110 
3859 184 320 97 118 105 30 137 
3978 178 332 102 122 108 25 95 
ttOUNTRAlL COUNTY 
474 -- 50 -- -- 50 30 210 
592 -- 116 -- -- 116 -- 253 1406 -- -- -- -- -- 170 --227) -- 187 -- 1 180 15 205 
TABLE 8.--Continued 
Broom Creek 




Bench HOUl'ITR.AIL CO!!_NTY (Continued) 
2779 
2816 190 95 -- 95 31 119 -- 185 -- 20 165 21 204 
3134 -- 160. -- -- 160 -- 205 
3227 -- 165 -- 20 145 -- 255 
3317 
58 202 -- 27 . 175 13 202 
335] -- 25 -- -· 25 -- 210 
352] -- 70 -- -- 70 -- 250 
3581 -- -- -- -- -- -- 30 
3686 
20 306 -- 118 188 27 190 









170 320 90 115 115 35 120 
3277 






92 -- -- -- 40 SIOUX COUNTY 
631 
320 110 100 llO 10 76 
TABLE 8.--Continued 
NDCS Broom Creek Amsden Bismarck Di.cki.nson Medora Alaska Tyler Bench 
~ COUNTY 
378 189 276 41 105 130 68 152 
1464 227 245. 15 95 135 58 137 
2805 240 280 35 89 156 60 112 
3383 35 · 253 65 79 109 35 112 
3588 182 203_ -- 78 125 50 140 
4075 239 263 43 88 132 50 140 
4280 124 243 -- 80 163 47 134 
~ COUNTY ...: 
~ 
344 233 282 47 105 130 65 130 0 
850 282 245 -- 100 145 62 138 
1536 166 350 111 95 144 58 140 
1574 180 283 40 100 143 52 130 
1935 182 378 118 115 145 38 152 
2004 325 308 48 102 158 42 138 
2075 270 285 15 105 165 55 184 
2117 170 270 20 90 160 55 139 
2496 215 275 25 104 . 146 65 D5 
3515 260 360 75 130 155 35 135 
4134 210 290 45 qo 135 45 105 
4150 210 310 35 115 160 54 161 
4.1.98 · 254 313 43 105 165 59 126 
4250 160 308 53 110 145 67 185 
4446 334 290 30 110 150 27 145 




Amsden Bismarck Dickinson Medora Alaska Tyler NOGS Broom Creek Bench 
WARD COUNTY 
105 -- -- -- -- -- -- 75 
1061 -- -- -- -- -- -- 107 
2051 -- 2S -- -- 25 28 137 
WILLIAMS COUNTY 
984 -- 146 -- -- 146 44 184 
2009 55 55 235 
l,.J -- -- -- -- °' 2861 135 135 20 215 t--- -- --
2878 -- 65 -- -- 65 35 205 
32)5 -- 160 -- -- 160 30 165 
3274 -- 135 -- -- 135 25 192 
3363 -- 80 -- -- 80 20 250 
3398 -- 83 -- -- 83 -- 250 
3406 -- 141 -- -- 141 31 193 
4430 -- 250 -- 93 157 15 122 
4510 -- 85 -- -- 85 26. 170 
APPENDIX VI 
TABLE 9. --Formation Thicknesses from Tests Utilized for Additiona 1 Li tho logic Control 
t 
Alaska 
NDGS Broom Creek Amsden· Bismarck Dickinson Medora 
Bench Tyler 
BIi.LINGS COUNTY 
4789 192 284 45 93 146 53 155 BURLEIGH COUNTY 
4201 
- - -- -- -- 30 130 4579 105 220 10 105 105 40 172 DIVIDE COUNTY 
4394 w 
°' t..) 28 193 DUNN COUNTY 
607 100 310 32 111 167 30 185 
793 116 329 31 108 190 27 153 
826 130 330 50 120 160 30 195 
2230 132 300 30 110 160 4S 195 
2400 85 293 18 102 173 45 187 
4220 241 264 -- 104 160 32 183 4480 220 260 ·-- 100 160 52 211 · 4611 192 306 -- 126 180 54 196 u GOLDEN VALLEY COUNTY 
4525 73 200 -- 95 105 50 200 4666 133 201 -- 61 140 27 189 
TABLE 9.--Continued 
NDGS Broom Creek Amsden Bismarck Dickinson Medora Alaska Tyler Bench 
McKENZIE COUNTY 
527 87 295 -- 104 191 28 197 
786 -- 243 -- 43 200 -- 187 
967 -- 345 20 140 185 -- 244 
1111 -- 240 -- . 50 190 -- 230 
1254 -- 294 -- 107 187 -- 246 
1405 83 250 -- 60 190 -- 243 
1559 -- 173 -- -- 173 -- 237 
· 1624 -- 230 -- 52 178 16 154 
1679 -- 133 -- -- 133 -- 250 
1716 88 243 -- 74 169 -- 227 w 
1744 114 276 . 71 205 25 209 °' -- w 
2667 35 268 -- 85 183 51 173 
2821 118 297 -- 117 180 49 186 
)645 -- 255 -- 41 214 40 180 
4050 11: 295 -- 127 168 18 240 
4061 -- 267 -- 89 178 11 227 
4085 50 272 ·-- 117 155 20 233 
4088 36 250 -- 95 155 50 172 
4095 63 257 -- 82 175 20 213 
4385 126 290 -- 110 180 20 208 
4439 -- 220 -- 46 174 15 153 
4617 132 330 32 113 185 50 189 
4829 99 281 16 100 165 43 185 
MERCER COUNTY 
21 207 320 73 112 135 28 172 
ti 377 173 372 102 121 149 25 160 'l 
TABLE 9.--Continued 
NDCS Broom Creek Amsden Bismarck Dickinson Medora Alaska Tyler Bench 
MOUNTRAIL COUNTY 
307 -- 54 -- -- 54 -- 273 
355 -- 64 -- -- 64 -- 244 
416 -- 49 -- -- 49 -- 210 
1223 -- -- -- -- -- -- 54 . 
2695 51 327 47 116 164 40 190 
4113 -- 346 54 122 170 27 221 
4)02 90 220 -- 60 160 30 195 
4386 170 175 -- 48 127 35 210 
4747 167 153 -- 36 117 40 218 
w 
O' 
· OLIVER COUNTY ,p. 
15 85 305 70 115 120 40 105 
49)7 148 345 117 120 108 52 120 
4939 > 113 368 130 120 118 63 149 
4941 155 327 90 120 117 60 124 
SLOPE COUNTY 
4849 252 260 20 110 130 55 140 
~ COUNTY 
613 220 280 -- 130 150 60 175 
1541 273 310 33 122 155 58 177 
4324 168 286 20 105 161 59 189 
TABLE 9.--Continued 
Amsden Bismarck Dickinson Medora Alaska Tyler NDGS Broom Creek Bench 
WILLIAMS COUNTY 
48 ·-- 122 -- -- 122 -- 213 
126 -- 124 -- -- 124 -- 280 
167 -- 42 -- -- 42 -- 243 
313 -- 73 -- -- 73 -- 203 
547 -- 134 -- -- 134 -- 215 
680 -- 103 -- -- 10) -- 227 
1385 -- 11) -- -- 113 -- . 255 
2828 -- 185 -- 35 150 20 174 
2846 -- 174 -- 15 159 39 160 w 
3230 178 35 120 °' Ul 
3252 -- 176 -- 19 157 25 178 
34)9 -- 195 -- 37 158 35 195 
3449 -- 120 -- -- 120 20 170 
3979 -- 57 -- -- 57 -- 234 
4618 -- 167 -- 42 125 18 225 
APPENDIX VII 
~ABLE 10.--Formation Thickness.from Tests Utilized for Additional Isopachous Control 
NDGS COUNTY Pm Po Pbc Pa ]Pb lPd IPm lPab lPt Mo Mks Mkl 
4922 BOWMAN 40 109 110 229 16 85 128 37 130 0 95 115 
4952 BOWMAN 45 99 128 283 68 87 128 30 118 0 80 87 
3553 BURKE 0 0 0 70 0 0 70 0 220 187 1.34 139 
4335 BURKE 0 0 0 30 0 0 30 0 181 149 131 153 
3946 McKENZIE .. 33 411 0 318 0 119 199 13 213 179 153 146 
4723 McKENZIE 33 254 0 190 0 30 160 30 200 210 158 150 
49 McLEAN 0 0 0 0 0 0 0 0 59 0 51 160 
. 1315 MOUNTRAIL 0 0 0 36 0 0 
w 
36 0 204 115 168 175 a, a, 
95 OLIVER 0 0 89 264 40 112 112 46 160 0 0 30 
4673 SLOPE 40 65 144 306 101 79 126 42 176 20 95 122 
4757 STARK 47 105 253 302 42 110 150 30 112 









APPENDIX VIII . 
TABLE 11.--Net Lithology from Test$ from which Samples were Examined by Author 
BROOM CREEK AMSDEN BISMARCK DICKINSON MEDORA ALASKA BENCH TYLER 
~s SH SSL D A SH SSL D A SH SS L D A ._li!l SS L_ J) _ A SH SS L ~ D A ~H SS L D A __ SH SSL !!~A 
ULLINGS ~ 
555 25 65 0 0 17 118 40 0 120 0 30 10 0 10 0 50 0 0 30 0 38 30 0 80 0 25 0 35 0 0 82 0 60 0 0 
1304 15150 0 5 10 75 15 0 150 15 5 0 0 10 0 30 0 0 45 15 40 15 0 95 0 15 0 40 0 0 74 55 45 0 0 
2309 0 97 0 14 0 · 90 8 0 128 0 0 0 0 0 0 35 8 0 58 0 55 0 0 70 0 15 0 35 0 0 72 30 43 0 0 
2357 25 129 0 65 5 60 35 0 121 0 0 0 0 0 0 30 15 0 47 0 30 20 0 74 0 15 0 35 0 0 108 7 52 0 0 
2689 30 95 0 63 0 95 30 0 150 0 0 0 0 0 0 25 0 0 55 0 70 JO 0 95 0 18 0 20 20 0 99 0 67 0 0 
2768 25 101 0 70 0 84 35 0 133 10 5 0 0 4 0 19 10 0 46 10 60 25 0 83 0 18 0 30 0 0 94 5 5S 0 0 
2798 10 35 0 40 0 65 75 o 1S5 0 0 0 0 0 0 30 35 0 50 0 35 40 0 105 0 10 0 15 15 0 90 0 65 0 0 
3211 10 76 0 26 0 80 30 0 139 0 0 0 0 0 0 20 0 0 64 0 60 30 0 75 0 15 0 10 32 0 83 31 50 0 0 
3475 17150 0 35 0 65 30 0 135 0 0 0 0 0 0 30 0 0 60 0 35 30 0 65 0 10 0 20 20 0 76 32 39 0 0 
3573 7 9.5 0 45 0 60 10 0 140 5 0 0 0 0 0 30 0 0 40 0 30 10 0 100 5 5 0 20 30 0 105 10 50 0 0 
3619 40 35 0 65 0 70 10 0 150 0 0 0 0 0 0 25 10 0 55 0 45 0 0 85 0 10 0 20 18 0 81 34 41 2 0 
3746 10 75 0 72 0 95 25 0 126 0 16 0 0 20 0 29 10 0 46 0 50 15 0 60 0 27 0 35 0 0 90 5 48 0 0 w 
4091 10 115 0 94 0 35 20 0 127 0 0 0 0 0 0 10 0 0 40 0 25 20 0 87 0 15 0 43 0 0 92 13 47 0 0 °' "' 4419 5 50 0 20 18 65 25 0 150 5 0 0 0 0 0 25 0 0 40 5 40 25 0 110 0 15 0 20 0 0 87 0 65 0 0 
4455 25 48 0 50 0 66 30 0 120 0 0 0 0 0 0 30 0 0 45 0 36 30 0 75 0 28 0 16 10 0 92 0 60 0 0 
4642 25 50 0 70 0 71 20 0 140 0 0 0 0 0 0 25 5 0 55 0 46 15 0 85 0 20 0 39 0 0 92 18 60 0 0 
~£Ql!!ITX 
516 0120 0 40 0 55 20 20 185 10 5 20 0 65 0 15 0 0 50 5 )5 0 20 70 5 5 0 33 0 0 72 0 40 0 0 
1464 0 13 0 0 0 10 35 0 185 25 0 10 0 65 10 0 20 0 30 15 10 5 0 90 0 5 0 30 0 0 20 0 35 0 0 
3261 0 0 0 0 0 65 15 0 125 40 15 5 0 0 35 20 5 0 47 5 30 5 0 78 0 0 0 20 0 0 55 0 35 0 0 
4143 0 15 0 0 3 40 40 10 175 20 5 15 0 80 5 10 15 0 35 5 25 10 10 60 10 15 0 25 0 0 71 0 43 0 0 
4545 0 20 0 110 0 15 40 0 235 20 0 30 0 58 0 0 10 0 52 20 15 0 0 125 0 0 0 35 5 0 45 0 50 0 0 
4577 25 55 0 50 0 108 25 10 97 0 50 10 0 35 0 20 15 0 25 0 38 0 10 37 0 1 0 12 0 0 67 0 59 5 0 
4654 0 60 0 0 0 25 35 10 205 15 10 10 0 70 0 5 20 0 42 10 10 5 10 93 5 15 0 21 0 0 54 0 65 0 0 
4669 0 34 0 0 0 32 35 0 203 0 7 25 0 50 0 10 10 0 40 0 15 0 0 113 0 10 0 24 0 0 25 0 46 0 0 
~ COUNTY 
2323 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 135 0 45 0 0 
2684 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o·o 97 30 10 0 0 
2748 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 10 5 0 0 
4162 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 35 10 0 0 
4433 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 21 0 0 0 
TABLE 11.--Continued 
BROOM CREEK AMSDEN RlSMARCK DICKINSON MEDORA .A.LASKA BENCH TYLER 
~s SH SS L D A ~!.I SSL D A Sit SS L D t, §.!!SSL D A S!I SS L D A §.!! ~S L D A Sli __ [S __ J,_ __ D_ A 
@URLEIGH ~ 
19 0 0 0 0 0 30 0 0 32 0 0 0 0 0 0 0 0 0 0 0 30 0 0 32 0 10 0 20 0 0 120 25 20 0 0 
145 0 0 0 0 0 70 45 0 40 15 0 0 0 0 0 30 25 0 10 15 40 20 0 30 0 13 0 0 0 0 117 23 0 0 0 
151 0 0 0 0 0 140 70 10 90 10 30 40 0 40 0 50 30 0 20 10 60 0 10 30 0 22 0 15 0 0 120 10 13 0 0 
155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 5 112 25 0 0 0 
174 0 0 0 0 0 JS 5 5 10 10 0 0 0 0 0 0 0 0 0 0 35 5 5 10 10 15 0 10 0 0 110 5 25 0 0 
701 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 
713 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 5 0 0 15 0 110 35 15 0 0 
756 0 0 0 0 0 40 49 0 75 5 0 0 0 0 0 0 49 0 JO 5 40 0 0 45 0 3 0 4 0 0 63 10 15 0 0 
763 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 
765 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 10 0 0 0 
772 0 0 0 0 0 90 15 35 70 10 30 0 0 0 5 15 15 0 60 · 5 45 0 35 10 0 20 0 28 0 0 77 40 20 0 0 
13'?1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 78 0 0 0 0 
1375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 50 0 I,,) 
1409 0 0 0 0 0 35 0 0 25 0 0 0 0 0 0 0 0 0 0 0 l5 0 0 25 0 8 0 0 20 0 92 10 0 0 0 Q\ 
4199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 26 0 0 94 0 15 0 0 Cl) 
4208 0 0 0 0 0 33 0 0 41 0 0 0 0 0 0 0 0 0 16 0 33 0 0 25 0 0 10 0 0 0 105 45 10 15 5 
4249 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 15 0 0 120 15 0 0 0 
~COUNTY 
548 0 0 0 0 0 5 0 0 5 0 0 0 0 0 0 0 0 0 0 0 5 0 0 5 0 5 0 10 0 0 195 40 35 0 0 
2721 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 5 0 0 0 
2722 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 175 17 0 0 0 
2736 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 10 30 0 0 
2759 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s 0 10 5 0 170 5 35 0 0 
2996 0 0 0 0 0 10 0 0 30 0 0 0 0 0 0 0 0 0 0 0 10 0 0 30 0 12 0 10 0 0 166 0 5 0 0 
3098 0 0 0 0 0 25 0 0 45 0 0 0 0 0 0 0 0 0 0 0 25 0 0 45 0 15 0 15 10 0 135 26 35 0 0 
3276 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 16 0 0 0 
3374 0 0 0 0 0 45 0 15 65 0 0 0 0 0 0 0 0 0 0 0 45 0 15 65 0 15 0 25 0 0 85 20 25 0 0 
!!.\!W! COUNTY 
505 40106 0 88 0 102 30 0 150 25 7 0 0 20 0 40 10 0 40 25 55 20 0 90 0 15 0 35 0 0 95 0 63 0 0 
734 40 50 0 67 0 115 20 0 160 0 15 0 0 40 0 45 0 0 60 0 55 20 0 60 0 15 0 35 0 0 140 0 75 0 0 
824 JO 55 0 185 0 60 65 0 155 10 0 25 0 15 0 15 15 0 65 10 45 25 0 75 0 4, 0 20 0 10 104 27 20 0 0 
892 25106 0 95 0 75 55 0 145 10 0 0 0 0 0 25 10 0 60 10 50 45 0 85 0 15 0 32 0 0 125 13 58 0 0 
897 )0145 0 105 0 75 35 0 160 5 0 0 0 0 0 JO 10 0 50 5 45 25 0 110 0 10 0 43 0 0 110 0 80 0 0 
TABLE 11.--Continued 
BROOM CREEK AMSDEN BISMARCK DICKINSON MEDORA ALASKA BENCH TYLER 
NDG_S~ ~ _SH SS L D 6 §H §l2 L l! A §!I ss L 0 6 §!I SS L 0 A SH SSL D~_A-~_ Sil !i$__1.__ II ~ A _ _Sli $S L 0 A 
!m!lli ~ (Continued) 
17,87 30 58 0 91 0 77 25 0 205 20 17 0 0 35 0 25 0 0 72 20 35 25 0 98 0 5 0 29 0 0 40 40 56 0 0 
2352 10 75 0 55 0 45 55 0 157 . 0 0 0 0 0 0 20 25 0 45 0 25 30 0 112 0 13 0 20 0 0 140 10 65 0 0 
2615 15 74 0 75 0 70 60 0 156 10 0 0 0 6 0 25 35 0 50 10 45 25 0 100 0 15 0 20 20 0 131 0 60 0 0 
2848 20 85 0 75 5 105 45 0 90 5 0 0 0 0 0 35 25 0 35 5 70 20 0 55 0 10 0 34 0 0 110 15 71 0 0 
3044 30 12> 0 83 5 115 45 0 190 30 15 30 0 47 15 30 15 0 60 15 70 0 0 83 0 0 0 30 0 0 109 15 53 0 0 
3178 10 36 0 30 ·O 85 85 0 137 0 0 0 0 0 0 35 15 0 57 0 50 70 0 80 0 5 0 20 0 0 148 10 55 0 0 
3199 35.157 0 35 0 85 40 0 140 5 0 0 0 0 0 30 15 0 62 5 55 25 0 78 0 5 l 25 0 0 86 67 46 0 0 




16 0 0 0 0 0 75 0 0 10 25 0 0 0 0 0 0 0 0 0 15 75 0 0 10 10 0 0 10 0 0 73 0 10 0 0 
23 0 0 0 0 0 155 5 0 20 10 0 0 0 0 0 40 5 0 20 10 115 0 0 0 0 0 0 5 0 0 75 0 10 0 0 
43 0 0 0 0 0 75 25 0 130 0 15 5 0 25 0 25 20 0 45 0 35 0 0 60 0 5 0 0 5 0 65 20 0 0 0 
742 0 0 0 0 0 70 0 15 15 0 0 0 0 0 0 55 0 10 5 0 15 0 5 10 0 0 0 10 0 0 65 25 0 0 0 
4212 0 0 0 0 0 35 0 0 95 0 0 0 0 0 0 0 0 0 ~o 0 35 0 0 55 0 0 0 10 0 0 65 40 5 0 0 
GOLDEN VALLEY £Q!l.!'ITX 
1705 10 45 0 39 10 55 10 0 163 0 0 0 0 0 0 30 0 0 31 0 25 10 0 132 0 5 0 18 13 0 101 0 67 0 0 
2894 0 81 0 37 0 44 10 0 169 0 0 0 0 0 0 19 0 0 50 0 25 10 0 119 0 6 0 20 0 0 123 10 60 0 0 
4130 15 67 0 20 0 0 0 30 149 0 0 0 0 0 0 0 0 0 49 0 0 0 30 100 0 0 0 45 0 0 149 15 52 0 0 
4308 10 31 0 28 15 40 10 0 162 0 0 0 0 0 0 30 10 0 47 0 10 0 0 us 0 5 0 45 10 0 106 12 85 0 0 
4339 0 82 0 60 19 20 10 0 177 0 0 0 0 o. 0 20 10 0 48 0 0 0 0 129 0 21 0 20 11 0 113 12 45 0 4 
4467 10 59 0 48 0 30 18 0 138 0 0 0 0 0 0 10 18 0 28 0 20 0 o no O· 13 0 20 0 0 105 0 92 0 0 
4490 20 ill 0 50 0 30 65 0 90 0 0 0 0 0 0 15 10 0 48 0 15 55 0 42 0 10 0 38 10 0 121 0 55 0 0 
4498 7 95 0 45 0 75 0 0 142 0 0 0 0 0 0 20 0 0 55 0 55 0 0 87 0 15 0 38 0 0 95 37 43 0 2 
GRANT £QYfil! 
"' 232 0 70 0 40 0 150 45 0 145 15 20 25 0 95 0 85 20 0 0 15 45 0 0 50 0 15 0 0 0 0 75 45 15 0 0 3636 25 70 0 60 0 60 40 5 230 5 20 15 0 50 0 15 25 0 75 5 25 0 5 105 0 5 0 15 0 0 60 0 29 0 0 
4100 40 40 0 55 0 150 40 0 137 30 40 40 0 45 0 50 0 0 20 30 50 0 0 72 0 12 0 0 8 0 18 25 20 0 0 
4111 0 50 10 50 0 75 85 42 118 0 50 35 20 0 0 10 10 0 80 0 15 40 22 38 0 10 0 10 10 0 50 75 0 10 0 
TABLE 11.--Continued 
BROOM CR.EEK AMSDEN BISMARCK DICKINSON MEDORA ALASKA BENCH nurt 
goos SH ss L I) A Sil SSL I) A iii laS L D A SH SSL D A SH SS L D A SH SSL D A SH ss L I) A 
1u:nING!R fQY!IT! 
511 0120 0 45 0 45 JS 35 175 40 0 20 0 60 10 0 15 0 55 JO 45 0 35 60 0 20 0 JO 0 0 120 0 20 0 0 
1926 0 l.Z) 0 120 15 35 60 0 195 35 5 15 0 50 0 15 25 0 25 Jl 15 0 0 125 2 15 0 )0 0 0 65 25 15 0 0 
!,IDDER £Q.!lliil 
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 25 0 0 0 0 
748 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 65 s 0 0 0 
~~ 
590 0 0 0 0 0 0 0 0 0 0 0 0 0 o'o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 0 10 0 0 
1815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 5 10 0 
I.,;) 
...... 
1903 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 0 0 0 
McINTOSH £Qllli!! 
89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 O o 
ttcKENZIE £.QUNTY 
545 0 0 0 0 0 46 0 0 120 0 0 0 0 0 0 0 0 0 16 0 46 0 0 104 0 10 0 20 0 0 180 5 20 0 0 
920 0 0 0 0 0 70 60 0 160 0 0 0 0 0 0 20 25 0 50 0 so )5 0 110 0 0 0 s 15 0 150 25 45 0 0 
956 0 0 0 0 0 65 0 0 130 0 0 0 0 0 0 5 0 0 )) 0 0 0 0 97 0 5 0 5 10 0 117 0 80 0 0 
1469 15 )0 0 40 0 80 100 0 1)5 0 0 0 0 0 0 )0 50 0 45 0 50 50 0 90 0 10 0 10 8 0 105 0 75 22 0 
1572 10 25 0 25 0 65 )5 0 160 0 0 0 0 0 0 20 15 0 45 0 45 20 0 us 0 0 0 10 15 0 160 0 65 0 0 
2665 0 0 0 0 0 60 so 0 98 0 0 0 0 0 0 0 0 0 !) 0 60 50 0 98 0 0 0 0 0 0 165 10 45 0 0 
2746 0 0 0 0 0 76 25 0 9S 0 0 0 0 0 0 6 0 0 15 0 70 25 0 80 0 0 0 0 10 0 128 lS 50 0 0 
2786 0 0 0 0 0 95 )0 0 120 s 0 0 0 0 0 40 15 0 35 0 55 15 0 85 s 5 0 9 10 0 110 0 76 0 0 
2849 0 0 0 0 0 75 15 0 117 0 0 0 0 0 0 10 0 0 29 0 65 15 0 88 0 5 0 5 10 0 164 0 50 0 0 
3020 0 0 0 0 0 55 10 0 185 0 0 0 0 0 0 20 0 0 64 0 35 10 0 121 0 s 0 10 5 0 105 5 85 0 0 
3084 0 0 0 0 0 65 10 0 163 10 0 0 0 0 0 25 0 0 ll 10 40 10 0 1)0 0 0 0 0 )0 0 105 0 75 0 0. 
ll57 0 0 0 0 0 89 60 0 160 0 0 0 0 0 0 50 10 0 78 0 )9 50 0 82 0 0 0 0 0 0 157 0 15 10 0 
Iii 3731 
15 25 0 82 5 80 25 0 1)8 10 0 0 0 0 0 30 10 0 46 0 50 15 0 92 10 10 0 5 18 0 177 0 25 0 0 
4062 0 0 0 0 0 90 5 0 95 0 0 0 0 0 0 0 0 0 0 0 90 5 0 95 0 5 0 ll 0 0 189 0 60 15 0 
TABLE 11.--Continued 
BROOM CREEK AMSDEN BISMARCK DICKINSON MElXJ!L\ ALASKA BENCH TYLER 
mies_ SH ss L D A Sl! S§ L D A S!! !i!i L 12 A !iii S!i I. 12 A ~ ss I. 12 6. ~ :iS I. 12 6. ml S!i L 12 A 
McLEAN £mlliIT 
22 0 0 0 0 0 60 0 0 80 0 0 0 0 0 0 0 0 0 40 0 60 0 0 40 0 10 0 20 s 0 80 0 0 0 0 
432 0 0 0 0 0 45 5 25 45 0 0 0 0 0 0 0 0 0 30 0 45 5 25 15 0 10 5 20 0 0 68 0 0 0 0 
1194 0 95 0 25 0 135 40 0 120 5 30 0 0 0 0 35 15 0 53 5 70 25 0 67 0 s 0 JS 0 0 1)5 0 25 0 0 
1516 0 0 0 0 0 ss 38 15 65 0 0 0 0 0 0 15 33 0 25 0 40 5 15 40 0 0 0 40 0 0 60 10 45 s 0 
3089 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 
4375 20 45 0 31 0 S8 65 16 134 0 0 0 0 0 0 25 40 0 55 0 33 25 16 79 0 1 0 24 0 0 103 20 41 0 0 
~ £Ql/fil 
2826 24145 0 132 0 70 20 0 171 20 0 0 0 10 0 30 s 0 63 20 40 15 0 98 0 s 0 25 0 0 110 15 62 0 0 
3492 20125 0 45 0 101 10 0 165 s 0 0 0 0 0 20 0 0 8S s 81 10 0 80 0 7 0 29 0 0 80 S S8 0 0 
4177 S JS 0 140 0 65 55 10 130 0 0 0 0 0 0 22 25 0 61 0 43 30 10 69 0 0 0 28 0 0 120 0 22 0 0 ..., 
MORTON~ 
..... .... 
133 15 88 0 130 s 105 53 0 152 J{I 30 20 0 62 0 25 20 0 41 30 50 13 0 49 0 0 12 0 0 0 83 45 0 0 0 
464 0 90 0 95 10 115 70 0 130 35 45 35 0 33 10 20 25 0 62 25 so 10 0 35 0 15 0 15 0 0 113 5 0 0 0 
491 0 75 0 45 0 8S 55 0 100 35 0 25 0 20 0 35 15 0 so 35 so 15 0 30 0 s S 25 0 0 80 15 15 0 0 
1620 20 75 0 116 0 66 93 10 120 15 0 20 0 37 0 20 15 0 48 15 46 58 10 JS 0 11 0 20 0 0 40 10 33 0 0 
2185 10100 0 35 0 9S 9S 35 150 0 30 95 0 20 0 20 0 0 82 0 45 0 35 48 0 s 0 25 0 0 70 5 35 0 0 
3859 0113 0 62 9 49 70 35 131 35 3 43 4 37 10 8 16 7 62 25 38 11 24 32 0 10 0 20 0 0 59 30 38 10 0 
3978 0130 0 48 0 47 62 48 165 10 0 42 0 60 0 30 20 30 40 2 17 0 18 65 8 0 0 22 3 0 55 25 15 0 0 
l',IOUNTRAIL COUNTY 
474 0 0 0 0 0 0 0 0 so 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 30 0 0 210 0 0 0 0 
592 0 0 0 0 0 30 0 28 53 5 0 0 0 0 0 0 0 0 0 0 30 0 28 53 s 0 0 0 0 0 241 5 7 0 0 
1406 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 145 25 0 0 0 
2273 0 0 0 0 0 so 15 0 122 0 0 0 0 0 0 0 0 0 7 0 so 15 0 115 0 5 0 10 0 0 160 JS 10 0 0 
2779 35 110 0 45 0 35 0 0 60 0 0 0 0 0 0 0 0 0 0 0 JS 0 0 60 0 5 0 26 0 0 119 0 0 0 0 
,1 2816 0 0 0 0 0 40 75 0 70 0 0 0 0 0 0 10 0 0 10 0 30 75 0 60 0 s 0 0 16 0 159 25 20 0 0 
.l 3134 0 0 0 0 0 25 20 0 115 0 0 0 0 0 0 0 0 0 0 0 25 20 0 115 0 0 0 0 0 0 190 0 10 5 0 
1 3227 0 0 0 0 0 JS 10 0 120 0 0 0 0 0 0 0 0 0 20 0 35 10 0 100 0 0 0 0 0 0 230 20 0 s 0 'I 
~ 
3317 10 30 0 18 0 65 20 0 117 0 0 0 0 0 0 10 s 0 12 0 55 15 0 105 0 3 0 10 0 0 1)5 30 37 0 0 
3353 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 175 25 10 0 0 
3523 0 0 0 0 0 30 40 0 0 0 0 0 0 0 0 0 0 0 0 0 30 40 0 0 0 0 0 0 0 0 190 60 0 0 0 
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)581 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 
)686 0 15 0 5 0 96 35 5 170 0 0 0 0 0 0 40 23 0 55 0 56 12 5 115 0 12 0 10 5 0 150 0 40 0 0 
4194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 160 5 10 0 0 
44)2 0 0 0 0 0 38 18 0 0 40 0 0 0 0 0 0 0 0 0 0 )8 18 0 0 40 0 0 0 0 0 247 15 10 0 0 
OLIVER COUNTY 
2183 0 65 0 105 0 25 60 0 205 30 0 35 0 55 0 25 0 0 60 30 0 25 0 90 0 10 0 25 0 0 115 0 5 0 0 
3277 17 ll5 0 38 0 100 50 35 175 10 15 40 0 55 0 50 10 0 54 10 )5 0 )5 66 0 10 0 JO 0 0 125 20 lO 0 0 
§HEllIDAN COUNTY 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115 5 10 0 0 "" 693 ....... 
1392 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 5 0 30 0 N 
1605 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 5 0 0 0 
!!Q.Y! £QYm 
6)1 0 0 0 0 0 145 35 0 135 5 45 20 0 45 0 30 10 0 55 5 70 5 0 35 0 0 0 10 0 0 66 10 0 0 0 
SLOPE £.()Jllill 
)78 15 l~ 0 54 0 55 71 0 120 30 6 10 0 25 0 0 35 0 40 30 49 26 0 55 0 18 0 50 0 0 127 0 25 0 0 
1464 0115 0 52 0 50 55 0 115 25 0 5 0 10 0 10 10 0 50 25 40 40 0 55 0 20 0 38 0 0 67 0 70 0 0 
2805 0205 0 35 0 90 10 0 160 20 15 0 0 20 0 15 0 0 54 20 60 10 0 86 0 20 0 40 0 0 72 0 40 0 0 
))83 0 20 0 15 0 58 40 0 155 0 0 25 0 40 0 25 15 0 39 0 )3 0 0 76 0 10 0 25 0 0 55 0 57 0 0 
)588 om 0 45 0 15 23 0 165 0 0 0 0 0 0 0 23 0 55 0 15 0 0 110 0 20 0 30 0 0 75 0 65 0 0 
4075 5154 0 75 5 55 55 0 15) 0 5 10 0 28 0 15 20 0 5) 0 )5 25 0 72 0 10 0 20 20 0 85 0 55 0 0 
4280 5 74 0 45 0 15 55 13 160 0 0 0 0 0 0 10 10 0 60 0 5 45 U 100 0 15 0 32 0 0 44 10 80 0 0 
~~ 
344 10 1.4) 0 80 0 85 10 0 157 30 10 10 0 27 0 20 0 0 55 30 55 0 0 75 0 24 0 41 0 0 78 0 52 0 0 
850 JO 102 0 125 25 100 0 0 125 20 0 0 0 0 0 30 0 0 50 20 70 0 0 75 0 20 0 42 0 0 110 5 23 0 0 
1S)6 0105 0 61 0 95 35 0 185 35 25 20 0 61 5 20 15 0 30 30 50 0 0 94 0 15 0 27 16 0 76 10 54 0 0 
1574 5 75 0 100 0 86 30 0 157 10 15 0 0 25 0 JO 15 0 45 10 41 15 0 87 0 14 0 28 10 0 71 24 35 0 0 
1935 0 117 0 65 0 65 70 15 198 )0 15 20 0 83 0 20 15 0 50 )0 30 35 15 65 0 10 0 28 0 0 67 35 50 0 0 
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2075 25160 0 85 0 65 40 0 180 0 0 5 0 10 0 15 0 0 90 0 50 JS 0 80 0 20 0 JS 0 0 104 42 J8 0 0 
2117 20 85 0 65 0 90 40 0 130 10 5 5 0 10 0 20 15 0 45 10 65 20 0 75 0 15 0 40 0 0 81 7 51 0 0 
2496 0150 0 65 0 90 25 0 145 ·15 10 0 0 15 0 25 15 0 49 15 55 10 0 81 0 30 0 35 0 0 80 15 40 0 0· 
3515 20140 0 100 0 75 85 0 155 45 15 15 0 45 0 10 30 0 45 45 50 40 0 65 0 10 0 15 10 0 95 15 25 0 0 
4134 0150 0 60 0 60 5 5 175 45 10 5 0 20 10 25 0 0 50 35 25 0 5 105 0 10 0 35 0 0 40 25 40 0 0 
4150 0 80 0130,0 65 0 0 220 25 10 0 0 25 0 10 0 0 80 25 45 0 0 115 0 25 0 24 0 5 91 39 21 0 10 
4198 20160 0 74 0 75 45 0 158 35 15 5 0 2) 0 0 10 0 60 )5 60 30 0 75 0 22 0 37 0 0 5) 15 58 0 0 
4250 10 105 0 45 0 75 10 0 18) 40 15 0 0 38 0 15 10 0 45 40 45 0 0 100 0 22 0 45 0 0 124 16 45 0 0 
4446 0 26,) 0 74 0 80 15 0 170 25 10 0 0 20 0 )5 0 0 50 25 35 15 0 100 0 5 0 22 0 0 65 37 43 0 0 
4524 20 95 0 120 5 70 25 0 180 10 10 0 0 30 0 30 0 0 50 10 30 25 0 100 0 )5 0 26 0 0 87 56 25 0 1 \,J ..... 
WARD COUNTY \,J 
105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75 0 0 0 0 
1061 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107 0 0 0 0 
2051 0 0 0 0 0 0 10 0 15 0 0 0 0 . 0 0 0 0 0 0 0 0 10 0 15 0 8 0 20 0 0 85 35 17 0 0 
Wll.L_I~S £QY!!I! 
984 0 0 0 0 0 35 5 23 83 0 0 0 0 0 0 0 0 0 0 0 35 5 23 83 0 15 0 28 0 0 129 55 0 0 0 
2009 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 170 15 50 0 0 
2861 0 0 0 0 0 40 0 20 75 0 0 0 0 0 0 0 0 0 0 0 40 0 20 75 0 5 0 15 0 0 150 0 65 0 0 
2878 0 0 0 0 0 15 15 15 20 0 0 0 0 0 0 0 0 0 0 0 15 1S 15 20 0 20 0 15 0 0 135 0 70 0 0 
32)5 0 0 0 0 0 50 0 40 70 0 0 0 0 0 0 0 0 0 0 0 50 0 40 70 0 1 0 23 0 0 115 0 50 0 0 
)274 0 0 0 0 0 50 0 25 60 0 0 0 0 0 0 0 0 0 0 0 50 0 25 60 0 5 0 20 0 0 152 20 20 0 0 
336) 0 0 0 0 0 20 0 0 60 0 0 0 0 0 0 0 0 0 0 0 20 0 0 60 0 5 0 15 0 0 170 25 55 0 0 
)398 0 0 0 0 0 5 0 0 78 0 0 0 0 0 0 0 0 0 0 0 5 0 0 78 0 0 0 0 0 0 151 99 0 0 0 
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APPENDIX IX 
TABLE 12.--Net Lithology from Tests Utilized for Additional Lithologic Control 
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4S79 15 65 0 10 15 45 45 5 120 5 0 0 0 5 5 15200700 30 25 5 45 0 10 0 30 0 0 142 10 20 0 0 
11!1!!~ 
4394 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I O 5 15 0 167 16 10 0 0 
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607 5500450 10S 30 0 175 0 10 0 0 22 0 30 20 0 61 0 65 10 0 92 0 1500150 165 0 20 0 0 .... 
793 0960200 115 0 20 119 5 1000210 45 0 0 58 5 60 020110 0 10 0 17 0 0 128 0 25 0 0 -1:-
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2400 0 65 0 20 0 55 70 0 168 0 5 5 0 I 0 20 40 0 42 0 30 25 0 118 0 15 0 20 10 0 120 40 20 7 0 
4220 15161 0 65 0 50 35 0 179 0 0 0 0 0 0 25 15 0 64 0 25 2<P O 115 0 5 0 0 27 0 121!, 0 50 5 0 
4480 10150 0 60 0 503501705 0 0 0 0 0 U O O 75 0 25 35 0 95 5 10 0 27 15 0 117 5) 36 5 0 
4611 15122 0 55 0 69 ao o u1 o 0 0 0 0 0 30 30 0 66 0 39 50 0 91 0 11013300 14) I 35 10 0 
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4525 0 53 0 20 0 45 20 0 135 0 0 0 0 0 0 25 10 0 60 0 20 10 0 75 0 10 0 17 11 5 115 30 50 5 0 
4666 0113 0 20 0 41 20 0 140 0 0 0 0 0 0 31 20 0 10 0 10 0 0 130 0 5 0 0 22 0 169 0 lS 5 0 
lld.lKUI SQID!ll 
527 10490280 IO 70 0 145 0 0 0 0 0 0 35 25 0 44 0 45 45 0 101 0 13 0 15 0 0 162 5 30 0 0 
116 0 0 0 o.o 553001510 0 0 0 0 0 10 0 0 33 0 4S 30 0 125 0 0 0 0 0 0 132 50 0 0 0 
t67 0 0 0 0 0 35 90 0 217 3 0 0 0 20 0 20 7S O 42 3 15 15 0 155 0 0 0 0 0 0 214 30 0 0 0 
1111 0 0 0 0 0 36 99 o ao 25 0 0 0 0 0 10 10 0 5 25 26 89 0 75 0 0 0 0 0 0 190 0 25 15 0 
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1679 0 0 0 0 0. 12 2S O 96 0 0 0 0 0 0 0 0 0 0 0 12 2S 0 96 0 0 0 0 0 0 22S U 0 10 0 
1716 0 7l 0 U 0 6S 4S O 133 0 0 0 0 0 0 Zo 20 0 34 0 45 2S 0 99 0 0 0 0 0 0 187 0 0 40 0 
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2667 0 3S 0 0 0 14 ss 0 139. 0 0 0 0 0 0 25 20 0 40 0 49 3S O 99 0 14 0 22 lS 0 112 6 ss 0 0 
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4061 0 0 0 0 0 4S 70 0 152 0 0 0 0 0 0 10 40 0 39 0 3S 30 0 113 0 0 0 11 0 0 132 9.S 0 0 0 
4085 S JS 0 10 0 SS 62 0 us 0 0 0 0 0 0 20 S2 0 4S 0 lS 10 0 110 0 10 0 10 0 0 188 0 40 s 0 
Ml88 0 36 0 0 0 S6 40 10 144 0 0 0 0 0 0 Zo 20 0 ss 0 36 20 10 89 0 lS 0 2S 10 0 117 0 ss 0 0 
4095 on o 30 0 SS 80 0 122 0 0 0 0 0 0 2.S S 0 S2 0 JO 7S 0 10 0 10 0 0 10 0 188 .0 0 2S 0 I..> UIS 20 66 0 40 0 60 SO O 180 0 0 0 0 0 0 2S 40 0 4S 0 JS 10 0 llS. 0 s 0 10 s 0 91 0 7S 3S 0 ....., 
4439 0 0 0 0 0 3S 33 0 lS2 0 0 0 0 0 0 s 33 0 8 0 )0 0 0 144 0 0 0 0 1S 0 126 7 20 0 0 V, 
4617 IS JS O 42 O 6S so 0 215 0 S 10 0 17 0 2S 40 0 48 0 JS 0 0 ISO 0 8 0 30 12 0 134 0 SS 0 0 
4829 20 24 0 ss 0 6S 61 0 1SS 0 10 6 0 0 0 1540 0 4S 0 40 lS 0 110 0 10 0 28 s 0 133 0 42 10 0 
~£2..Vl!tl 
11 10 l.5l O 4S 0 60 70 0 US 1S 10 lS 0 28 0 20 2S 0 S2 lS 30 10 0 9S 0 8 0 20 0 0 137 U 20 0 0 )11 lSlOI O SO 0 JS JS 0 2S7 2S 20 10 0 62 10 IS 0 0 91 1S 20 2S 0 104 0 10 0 0 lS 0 70 40 JS 1S 0 
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u 20 40 0 15 10 uo 35 10 80 30 30 lS 0 lS 10 40 10 0 45 20 80 10 10 20 0 20 0 15 s 0 85 5 10 s 0 
4931 U IJ 0 so 0 JS 40 lS 21S 0 U 40 0 62 0 35 0 0 as 0 25 0 lS 68 0 5 0 JO 17 0 JS 25 20 0 0 
49)9 lS 60 0 Ja 0 96 35 10 227 0 25 35 0 70 0 2S 0 0 95 0 46 0 10 62 0 26 0 37 0 0 114 0 JS 0 0 
11941 l5 15 0 55 0 100 4S O 182 0 20 25 0 4S O 35 20 0 6S 0 45 0 0 72 0 35 0 0 25 0 79 15 10 20 0 
ll&U Slll!II 
4149 Ul62 o 75 0 70 S 10 175 0 5 S 0 10 0 25 0 0 85 0 40 0 10 80 0 lS 0 40 0 0 120 0 20 0 0 
nm~ 
,u SUD 0 JS 0 40 50 25 160 5 0 0 0 0 0 20 30 0 80 0 20 20 25 80 5 10 0 so 0 0 9S 55 2S 0 0 
U41 20223 0 30 0 60 87 0 148 lS 0 2S 0 8 0 10 62 0 lS lS so 0 0 10S 0 u 0 40 0 3 112 40 25 0 0 
ltl24 5118 0 44 s 56 35 10 ISO 35 s 0 0 15 0 15 s 0 so 35 36 30 10 85 0 14 0 40 s 0 114 40 lS 0 0 w ...., 
¥11,1.INJ! coum 0\ 
48 0 0 0 0 0 U O O 107 0 0 0 0 0 0 0 0 0 0 0 15 0 0 107 0 0 0 0 0 0 188 10 15 0 0 
128 0 0 0 0 0 15 20 0 89 0 0 0 0 0 0 0 0 0 0 0 15 20 0 89 0 0 0 0 0 0 263 17 0 0 0 
167 0 0 0 0 0 5 0 0 37 0 0 0 0 0 0 0 0 0 0 0 5 0 0 37 0 0 0 0 0 0 235 8 0 0 0 
>13 0 0 0 0 0 1SOOS80 0 0 0 0 0 0 0 0 0 0 15 0 0 58 0 0 0 0 0 0 168 10 20 s 0 541 0 0 0 0 0, 15 SOllltO 0 0 0 0 0 0 0 0 0 0 lS S O 114 0 0 0 0 0 0 195 lS 0 s 0 
680 0 0 0 0 0 10 0 0 9l 0 0 0 0 0 0 0 0 0 0 0 10 0 0 93 0 0 0 0 0 0 1&7 30 10 0 0 
1385 0 0 0 0 0 10 0 0 103 0 0 0 0 0 0 0 0 0 0 0 10 0 0 103 0 0 0 0 0 0 240 0 15 0 0 
212d 0 0 0 0 0 40 53 0 92 0 0 0 0 0 0 0 20 0 15 0 40 33 0 11 0 0 0 2 0 0 129 5 30 10 0 
2146 0 0 0 0 0 79 0 25 70 0 0 0 0 0 0 0 0 0 lS 0 79 0 25 55 0 s 0 J4 0 0 7S 60 25 0 0 
3210 0 0 0 0 0 108 0 20 50 0 0 0 0 0 0 0 0 0 0 0 108 0 20 so 0 15 0 20 0 .o 105 0 lS 0 0 




TABLE 13.--Ratio Values from Tests from which Samples were Examined bl Author 
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!!)CS SR ca A Sl CR A sii,__ca _ ~ A_sa c~ A . _ sa CR A SR ___ CR. A~ ~-SJl, ~IL A 
IJLLING! COUNTY 
555 2,60 S,29100.00 .34 1.32 .00 .oo • 71 .oo .oo 1,37 .oo ,)J 4.00 .oo .oo 1,67 .oo .79 ,85 .oo 
1304 10.00 1,S7 9,52 .20 ,S4 9,09 .oo ,JS .oo .74 2.87 .oo .oo .so ,00 .oo ,50 2S,OO .)8 .58 .oo 
U09 CD 6.93 .oo .09 ,·76 .oo .oo .43 ,00 .42 2.37 .oo - - - .23 .74 .oo .oo .79 .oo 
2lS7 5,16 2.20 7.14 ,58 .78 .oo .oo ,4) .oo .06 2.09 S.46 - - - .so .96 .oo .67 .68 .00 
2689 3,17 1,98 .oo ,J2 ,83 .oo .00 ,4S .00 .oo 1,48 .00 - - - .oo ,4S .oo .43 1,0S ,00 
2768 4,04 1.80 .oo .42 ,83 6,99 .00 .60 .oo .os 1.80 .oo .00 1,25 ,00 ,SJ ,S2 17.86 ,42 1.02 .00 
2798 3,SO 1,12 .oo 1.15 ,90 .oo .oo ,33 .oo ,00 1,)8 .oo - - - 1,17 1.30 .oo 1.14 ,71 .oo 
3211 7,60 l,31 .00 ,38 .79 .oo .oo .36 .oo ,37 2,28 .00 - - - .oo ,31 .oo .so 1.20 .oo J47S 8,82 4,77 .oo ,46 ,70 .oo .oo ,2S .oo .42 2,77 .oo .00 .00 ,00 .oo .so .00 .86 1.00 .oo 
JS1J 1l.l7 2,27 .oo .17 ,48 3.45 .oo ,10 .oo .10 2,)0 .oo - - - .oo ,7S .oo ,33 .40 4,76 J619 ,88 1,1S .oo ,14 ,SJ .00 .oo ,26 .oo ,42 2,67 .00 .00 .00 .oo ,40 .64 .oo .oo ,SJ .00 
J746 1.so 1,18 .oo ,26 ,!IS .oo .oo • 77 .oo .06 1,98 .oo .oo ,80 .oo ,34 .as .00 ,)0 1,08 .oo I.J 
4091 U,50 1,JJ .00 ,S7 ,43 .oo .oo ,35 .00 ,14 2,2) ,00 - - .oo .2S .oo .80 ,S2 .oo ..... - ..... 4419 10.00 l,48 47.37 ,38 .s8 J.2) .00 ,75 .oo .oo 1.34 .oo - - - .oo ,S6 11,11 .62 .59 .oo 445S 1,92 1,46 .oo ,4S ,80 .oo .oo 1,08 .oo .oo 1,53 .oo - - - .oo ,67 .oo .83 .88 .oo 4642 2.00 1.01 ,00 ,28 ,65 .oo .oo ,Sl .oo .oo l.83 .oo - - - .20 .5S .oo ,33 .72 .00 
~~ 
S16 m J,00 .oo .36 ,JS 4.6S .oo ,lS .oo .oo 1,80 .oo 4,00 .38 .oo .oo ,27 9,09 .oo ,37 s.26 1464 CD 00 .oo J.SO ,21 11,91 .oo ,17 .oo .oo ,S7 .00 00 .13 13.33 CXI .44 JJ,33 .so ,17 .oo 3261 . - - .23 .48 24,24 .00 .oo .oo .00 1,57 .oo .JJ ,57100.00 ,2S .48 9,62 ,17 .4S .oo 4143 CD S,00 100,00 1,00 .39 9,76 .oo .60 .oo .oo 1,65 .oo 3.00 ,24 5,88 1.50 .,2 12.so .40 .44 12.so 4S4S Q) ,18 .oo 2,67 ,22 a.so .oo .oo ,00 .oo .90 ,00 00 ,S2 ,00 QO ,14 27.78 .oo .12 .oo 4577 2.20 1.60 .oo .23 1,24 .oo .00 .08 .oo .oo 1.05 .oo ,20 1.71 .oo .1S l,40 .oo .oo .81 .oo 4654 00 00 .00 1,40 .26 6,52 .oo ,71 .00 ,00 ,83 ,00 1.00 ,29 .oo 4.00 .48 19,2) .so .14 S,26 4669 00 c» .oo 1,09 .JJ .00 .oo ,42 .oo .oo ,S4 .oo J,57 ,64 .00 1.00 .so .00 .oo ,13 .00 
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1U. - - - .17 ,91 8. 10 .00 • 71 .oo ,S2 .5,85 .oo .oo 6.00 100.00 1.00 .46 7.69 .oo 1.00 .00 
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S48 . . - .oo 1.00 .oo .oo .so .oo ,21 6.71 .oo . - - - - - .oo 1.00 .oo 2721 - - - - - - - - - .11 QC) .00 2122 - - - - - - - - - .10 CIO .oo 2736 - - - - - - - - - ,26 1.60 .oo 2759 - - - - - - ,00 .33 .00 ,03 s.oo .oo 2996 - - . .oo ,33 ,00 ,00 1.20 .00 .oo 33.20 .oo - - - - . - .oo .33 .oo 3098 - - - ,00 .S6 .oo .oo .60 .oo ,19 4.60 .oo - - - - - - .oo .56 .oo 3276 - . - - - - - - - .16 CIO .oo 3374 - . - .oo .S6 .oo .oo .60 .oo ,24 4,20 .oo . - - . - - .oo ,S6 .oo 
l!UNN COl!t.JY 
.505 Z,65 1,66 .oo .29 ,15 14,29 .oo ,43 .oo .oo l,Sl .oo .oo ,35 .oo ,ZS .11 38.46 .J6 .83 .00 7]4 1,2.S 1, )4. ,00 ,17 .84 .oo .oo ,43 .oo .00 1.87 ,GO .oo ,38 .oo .oo , 1S .oo .36 1,25 .oo 824 1,83 .46 .oo 1,08 .81 6,06 .oo ,20 33.3) ,26 6.55 .oo 00 1.67 .oo 1,00 .40 13,33 ,56 .93 .oo 892 4.24 1.)8 .oo • 7l ,84 6,45 .oo ,47 .oo ,10 2,38 .oo - - - ,40 .so 14. 29 ,90 1.12 .oo 897 4,83 1,67 .oo ,47 ,67 3.03 .oo ,23 .00 .oo 1,38 .oo - - - ·,33 ,13 9.09 ,S6 ,64 .oo 1787 1.u ,97 .oo ,32 .4S 9,09 .oo ,17 .oo 1,00 1,43 .oo .oo ,49 .oo .oo .27 21. 74 .11 ,61 .oo 2352 1 • .50 1.55 .oo 1,22 .64 .oo .oo ,6S .oo .07 2,31 .oo - - - 1,2.5 1.00 .oo 1.20 .49 .oo 26U 4.93 1,19 ,00 ,86 .78 5,38 .oo ,38 .00 .oo 2,18 .oo .oo .oo ,00 l,40 1.00 16.67 .56 ,70 .oo 284t 4.25 1.31 6,2S ,43 1 • .58 S,26 .oo .:a .oo .14 1. 76 .oo - - - • 11 1,.50 12,50 ,28 l.64 .oo 
'+'il.:Jiil.\~' 
TABLE 13.--Continued 
BkWM Clli£K o;:sjg:: i!WK1.1 1:ir;:1~u c:a,-;;i im::iA~!.ii. omn;1~c:~1 ~me~ 
fil!!i§ Sil. Cil. A SR CK A Sl{ .:1t A SR !,:d. A ~d ca _____ A SR CR >. Sit Cll A 
DUNN~ (Continued) 
3044 4.17 1.76 5.68 • )9 .73 lJ,64 .oo .oo .oo ,14 2,34 .oo 2.00 .73 24.19 .so .60 20.00 .oo • !14 .oo 
3178 J.60 2,JO .oo 1.00 1.24 .oo .oo .25 .oo .07 2,87 .00 - - - .43 .88 .00 1.40 1.50 .oo 
3199 4.48 5.49 .oo .47 ,86 3.45 .60 .32 .oo ,78 3.33 .oo - - - .so .67 7.46 .45 1.02 .oo 
3970 6,90 2.87 .oo ,25 .47 16.28 .oo .38 .oo .21 1,92 .00 .oo .12 25,00 .40 .47 33.33 .20 .60 .oo 
~coum 
16 - - - .oo 2,14 71,43 .oo .oo .oo .oo 7.30 .oo - - - .00 .oo 100.00 .oo 7.50 50.00 
Zl - - - .0) 5,33.33,33 .oo .oo .00 .oo 7.50 .oo - - - .12 1.so 11.33 .oo ClO .00 
43 - - - .ll .11 .oo .oo 1.00 .00 ,31 a:, .oo .33 ·,80 .oo .so LOO .00 .oo .58 .00 
742 . - . .oo 2.33 .oo .oo .oo .oo ,)8 00 .oo - - - '.00 3.67 .00 .oo LOO .oo 
4212 - - - .oo .37 .oo .oo .oo .oo ,62 21.00 .oo - . - .00 .00 .oo .oo • 54 .oo 
GOLDEN VALLEY EQ!lliI! 
170S 4.50 1.12 20.41 .18 .40 .oo .oo .16 .oo .oo 1,51 .oo .oo .97 .oo .40 .27 .00 I.,) - - - ...... 2894 CXl 2,19 .00 ,23 .12 .oo .oo .)0 .oo .08 2.22 .oo - - - .00 .38 .oo .40 .29 .oo l,C) 4130 4.47 4.10 ,00 .oo .oo .oo .oo .oo .oo ,10 3.15 .oo - - - .oo .oo .oo .oo .oo .00 4308 l,10 ,95 34.88 ,25 ,31 .oo .oo .09 .oo .u 1,)9 .oo - - - .33 .as .oo .oo .09 .00 4Jl9 a, 1.04 24.05 .so ,17 .oo .oo .68 .oo .u 2,55 8,16 - . . .so .63 .oo .oo .00 .oo 4467 S,90 1.44 .oo .60 .35 .oo .oo .65 .oo .oo 1.14 .oo . - - . 1.80 1.44 .oo .oo .18 .00 4490 S,55 2,62 .oo 2.17 1.06 .oo .oo ,21 .oo .oo 2.20 .oo - - - ,67 ,52 .oo 3.67 1.67 .oo 4498 ll,57 2,27 .00 ,00 .SJ .oo .oo .39 .oo .39 2,93 4.44 - - - .oo .36 .oo .oo .6) .oo 
Ol:!!t~ 
232 GO 1,75 .oo .JO 1.22 9.38 .oo 00 .oo .60 8.00 .oo 1,25 .47 .oo ,24 7.00 100.00 .oo .90 .oo 3636 2,80 1,58 .oo .67 ,42 2.08 ,33 ,ll .oo .00 2.07 .oo • 75 , 10 .oo 1.67 .so 6.25 .01) .2) .00 4100 1.00 1,45 .oo ,27 1.14 17,96 .00 1,50 .oo 1,39 2.15 .oo 1.00 1.78 .oo .oo 1.20 60.00 .oo .69 .oo 4111 GO ,83 .oo 1,13 1.00 .oo .oo .so .00 1,50 12,50 .oo • 70 4.25 .oo 1.00 ,25 .oo 2,67 .92 .oo 
1rn1m1&~ 
SU 00 2,67 . .oo ,78 .12 16.00 .00 .67 .oo .oo 6.00 .oo 00 ,29 14.29 00 .18 35,29 .oo .47 .00 1926 00 .89 11.11 1. 71 ,41 15,22 .oo .so .oo ,38 6.00 .oo 7.00 .80 .oo 1,67 .69 56.90 .oo ,12. 1.58 
~ llm?!! S2!!!tt! 
24 - . . - - . - - - ,00 a, .00 148 - - . - - - - - - ,08 00 .oo 
., 
TABLE 13.--Continued 
BROOM CREEK AMSDEN ALASKA BENCH TYLER BISMARCK DICKINSON MEOCRA 
NDGS SR CR A SR CR A SR CR A SR CR A SR CR A SR CR /. - _SR _c:it ~ ./. 
~ £Q!lliI! 
590 - - - - - - - - .oo 7.00 .oo 
1835 - - - - - - - - - .so 1.00 .oo 
1903 - - - - - - - - .so m .00 
McINTOSH COUNTY 
89 - - - - - - - - - CID 00 .oo 
McKENZIE COUNTX 
S4S - - - .oo ,38 .oo .00 .so .oo .OJ 9,25 .00 - - - .00 .00 .00 .00 .44 .00 
920 - - - .86 ,81 .oo .00 .oo .OQ .17 J,89 .oo - - - 1.2s .90 .oo .10 .n .oo 
956 - - - .oo .so .00 .00 .33 .oo .oo 1.46 .oo - ;,. - .00 .15 .oo .oo ,62 .00 
1469 2.00 1.12 .oo 1.25 L 33 ,00 .00 .S6 .oo .oo 1.08 .00 - - - 1.67 1.18 .oo 1.00 1.11 .oo w 
1572 2.so 1.40 .oo .54 . 62 .oo .00 .oo .oo .oo 2.46 .oo - - .1S .18 .oo .44 ,56 .oo C) 0 
2665 - - - .83 1.12 .oo - - - .06 J.89 .00 - - - - - - .83 1.12 .00 
2746 - - - .33 1.06 .oo .oo .00 .oo .12 2.86 .oo - - - .oo .40 .00 .)6 1.19 .00 
2186 - - - ,)2 1.00 4.00 .oo .26 .00 .oo 1.45 .00 - - - .38 1.57 .00 .27 .18 S.S6 
2849 - - - .20 .n .oo .00 .33 .oo .oo 3.28 .oo - - - .oo .34 .00 .23 .91 .00 
3020 - - - ,18 .35 .oo .00 .33 .00 .05 1.29 .00 - - - .00 .Jl .oo .29 .31 .oo 
3084 - - - ,lS .43 5.78 .00 .00 .oo .oo 1.40 .oo - - - .oo .58 23.26 .25 .38 .00 
3157 - - - • 67 ,93 .00 - - - .oo 3,41 .oo - - - .20 .n .00 1.28 1.09 .oo 
3731 1.67 .46 5.75 .Jl • 71 6.41 .oo .43 .00 .oo 7.08 .oo - - - .33 .87 .00 .64 • 30 9.09 
4062 - - - .06 1.00 .00 .00 .16 .oo .oo 2,52 .oo - - - - - .06 1.00 .00 
~ £Q.\!N!! 
22 - - - .00 • 75 .oo .00 .40 .oo .00 00 .00 - - - .00 .oo .oo .oo 1.50 .oo 
432 - - - .11 • 71 .oo .50 .75 .oo .oo CD .oo - - ._ .oo .oo .00 .11 1.25 .oo 
1194 CD J.80 .oo .JO 1.40 4.00 .oo .14 .oo .oo S.40 .oo .oo 00 .oo .43 .86 8.17 ,36 1.42 .00 
1516 - - - .69 1.16 .oo .oo .00 .oo .17 1.40 .oo - - 2.20 1.92 .oo .12 ,82 .oo 
3089 - - - - - ;,. - - - .oo CX) .00 
4375 2.25 2.10. .oo 1.12 .82 .oo .oo .29 .oo .19 J.00 .oo - - - 1.60 1.18 .00 • 76 .61 .oo 
,.. KE~~ 
2826 5.80 1.29 .00 .29 .47 10.47 .oo .20 .00 .14 2.02 .00 .oo .00 .oo .17 .42 24.10 • 38 ,S6 .00 
3492 6.25 3,22 .oo .10 .65 2.94 .00 .24 .00 .06 1.47 .00 - - .oo .22 5.56 .12 1.14 .00 
4117 7.00 .29 .00 .85 .86 .oo .00 .oo .00 .oo 5.45 .oo - - - 1.14 .n .00 • 70 1.06 .00 
TABLE 13.--Continued 
BKOOM CREEK AMSDEN ALASKA BENCH TYLER BISMARCK DICKINSON MEDORA 
NDGS SR CR A SR CR A SR CR A SR CR A SR CR A SR CR A SR CR A 
HORTON £Q!llill 
133 5.87 .76 l,70 .50 .87 17,9& co (D .oo .54 CD .oo .67 .81 .00 .80 .63 42,25 .26 1.29 .oo 
464 co .76 9,52 .61 1.12 25.00 .00 1.00 .00 .04 (IC) .00 .78 1.86 23,26 1.25 .52 28.74 .20 l. 71 .00 
491 CD 1.67 .00 .65 1.04 25,93 1.00 .40 .oo .19 6.33 .00 00 1. 25 .00 .43 .59 41.18 .JO 2.17 .00 
1620 3.75 .82 .oo 1.41 1.10 lLll .oo .55 .00 .25 1.52 .oo co ,54 .oo .75 .56 23.81 1.26 2.31 .oo 
2185 10.00 J.14 .00 1.00 ·1,03 .00 .00 .20 .oo ,07 2.14 .oo 3.17 6.25 .oo .00 ,24 .00 .oo .54 .oo 
3859 00 1.59 , l) 1.43 ,59 17.41 .00 .50 .oo ,51 1.85 .00 14.JJ .90 19.61 2.00 .26 26,60 .29 .88 2,78 
3978 (D 2. 71 .oo 1. J2 .49 4.65 .oo .oo .00 .45 5.33 .oo (D 2. 71 .00 .67 .69 2.78 .oo .19 8.79 
MOUNIRAIL fil!!!!IT! 
474 - - - .00 .oo .oo .oo .00 .00 .oo Q) .oo - - - - - - .oo .oo .00 
592 - - .oo .35 5.81 - - - .02 35.14 .oo - - - - - - .oo .35 5.81 
1406 - - ·- - - - - - .17 CD .00 
2273 - - - .JO .53 .oo .00 .50 .oo ,22 19.50 .oo - - - .oo .00 .00 .ao ,57 .00 
2779 3.14 3.22 .00 .00 .58 .oo .oo .19 .oo .00 00 .00 - - - - - - .00 .58 .00 w 
2816 - - - 1,88 l.64 .oo .oo .31 .00 .16 9.20 .00 - - .00 1.00 .oo 2.50 1,75 .00 00 
)134 - - .so .39 .00 - - - . oo 12.67 .oo - - - - - - .so .39 .oo ..... 
l227 - - - ,29 .38 . oo - - - .09 50.00 .oo - - - .oo .oo .oo . .29 .45 .00 
3317 3.00 2.22 .oo .JI • 7J .oo .00 .30 .oo ,22 4.46 .oo - - . • 50 1.25 .oo .27 .67 .00 
)353 - - - .00 00 .oo - - - • 14 20.00 .00 - - - - - - .oo 00 .00 
3523 - - - 1.33 a, .oo - - - • 32 CD .00 - - - - - - 1.3) 00 .00 
3581 - - - - - - - - .00 00 .00 
3&86 00 3.00 .00 .36 .75 .oo .00 .80 .00 .oo 3.75 .oo - - ,58 1,15 .oo ,21 .57 .00 
4194 - - - - - - - - - .03 16.50 .00 
4432 - - - .47 1.40 100.00 - - .06 26.20 .oo - - - - - - .47 1.40100.00 
.2hlm £Q!llill 
2183 00 .62 .oo 2.40 .36 12, 77 .oo .40 .00 .oo 23.00 .00 Q) .64 .oo .oo ,28 33.33 00 .28 .00 
)277 6.76 J.47 .00 · 50 .68 4.55 .oo .33 .oo ,16 4.83 .oo 2.67 LOO .oo .20 .94 15. 63 .00 .35 .00 
SHERIDAN fQ!!NTY 
693 - - . - - - - - - - .04 12.00 .00 
1392 - - - - - - - - - .09 2,07 .00 
1605 - - - - - - - - - .14 00 .00 
lli!!!~ 
631 - - - .24 1.29 3.57 .oo .oo .ob ,15 Q) .oo .44 1.44 .oo .33 .67 8.33 .07 2.14 .00 
TABLE 13.--Continued 
llkuO! ~Kl::EK 1~1SDt::;; ALASKA BENCil ITU:R BIS~!AR,.~ Dlf.iKl::scs MEDORA 
h'DGS SL ·CK ,\ SI< CK A SK CR A SR CR A SR CR A sa _{;_ii. -~A _Sit CR t 
ILOPi~ 
378 8.27 2.78 .oo 1.29 ,8t, 20.00 .oo .36 .oo .oo 5.08 .oo 1. 67 .64 .oo 00 .50 42.86 .53 1.36 .00 
1464 00 J.;7 .oo 1.10 • TS 17.86 .oo .53 .oo .oo .96 .oo 00 • .50 .oo 1.00 .27 33.JJ 1.00 1.45 .00 
2805 w S.86 .00 .11 .56 11.11 .00 .so .oo .oo 1.80 .oo .00 .75 .oo .oo .20 27.0) .17 .81 .oo 
338J 00 1. 33 .00 .69 .63 .oo .oo .40 .oo .oo .96 .oo 00 .62 ,00 .60 1.03 .oo .00 .43 .oo 
3588 CIO 3.04 .oo 1.53 .23 .oo .oo .67 .oo .00 1.15 .• oo - - - 00 .42 .oo .oo .14 .oo 
t.075 30,80 1.99 6.25 1.00 • 72 .oo .oo .25 ,00 .oo 1.55 .oo 2.00 .54 .oo 1.33 .66 .oo • 71 .83 .00 
t.280 14.80 1. 76 .oo 3.67 .40 .oo .oo .47 .oo .23 • 68 .oo - - - 1.00 • 33 .oo 9.00 .44 .oo 
lfAllK ~ 
344 14.30 1.91 .oo .12 .51 16.04 .oo .59 .oo .00 1.50 .oo 1.00 .74 .oo .oo ,24 35,29 .oo .7) .oo 
850 l,40 .88 16,67 .oo .69 13.79 .00 ,48 .00 .OS 5,00 .oo - - - .oo .43 28.57 .oo .93 .00 
15)6 00 1. 72 .oo ,J7 .59 14,52 .oo .JS .oo ,13 1.59 .oo .so .68 7.58 .75 ,58 50.00 .00 .53 .oo 
1S71t 15,00 .80 .oo ,JS ,69 5,65 .oo ,37 .oo .34 2. 71 .oo .oo .60 .oo .50 .82 18.18 • J7 • 64 .oo 
19J5 QI) 1.80 .oo 1.08 .56 12.35 .oo .36 .oo .s2 2,04 .00 1.33 ,42 .oo • 75 .44 J7.50 1. 17 .81 .oo 
2004 5,33 .41 .oo ,35 • 78 11. 56 .oo .40 .00 .15 I.JO .00 1.00 ,71 35,71 .43 .96 19.2:. .18 .70 .oo w (I) 2075 6.ltO 2,18 .oo .62 .58 .oo .oo .57 .oo .40 J.84 .oo CIO .50 .oo .oo , 17 .oo .70 1.06 .00 I',) 
2117 4,25 1.62 .oo .44 ,93 7.14 .oo .38 .oo .09 1. 73 .oo 1.00 1.00 .oo • 75 .64 18.18 • 31 1.13 .oo 2lt96 Q) 2.31 .00 ,28 ,72 9,38 .oo ,86 .oo .19 2.)8 .oo .oo .67 .oo .60 ,62 23.44 .18 .so .oo 
lSlS 7.00 1.60 .oo l,ll .80 2.>,00 .oo .40 .oo ,16 4.40 .oo 1.00 .67 ,00 l.00 ,44 50.00 .80 1.38 .oo 4134 co 2.50 •• 00 .08 ,29 20.00 .00 .29 .oo .62 1.62 .oo .so .50 JJ.JJ .oo .2941.18 .oo .23 .00 4UO 00 ,62 .oo .oo ,27 10.20 .oo .86 17.24 .43 4,19 .oo .oo .40 .oo .oo .10 23.81 .oo .39 .oo 4198 8.00 2,4) .oo .60 .62 18.14 .oo ,59 .oo ,28 1.17 .oo .)J .87 .oo co .11 36.84 .so 1.20 .oo 42SO 10.50 2.56 .oo ,13 • 38 17. 94 .oo .49 ,00 , 13 3.11 .oo .oo .J9 .oo .67 ,29 47.06 .oo ,45 .oo 4446 00 3.51 .oo ,19 .49 12,82 .oo .2J .oo .S7 2.37 .oo .oo ,50 .oo .oo .47 33.33 .43 .so .00 4'24 4.75 ,92 .oo .36 .so 6.2S .oo 1,35 .oo .64 5.50 3,85 .oo .33 .oo .oo .so 16. 67 . .83 ,55 .00 
~ !r:9UNl'Y 
105 - - - - - - - - - .oo 00 .oo 1061 - . - - - - - - - .oo 00 .oo 20Sl - - - co .67 .oo .oo .40 .00 .41 7,06 .oo - - - - - - CIO • 67 .oo 
WlLLIAMS COUN?Y 
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APPENDIX XI 
TABLE 14.--Ratio Values from Tests Utilized for Additional Lithologic Control 
I~ CREE¥ AMSDEN ALASKA BENCK TYLER BlSKAll.CK DICKINSON KEOORA 
-&Iii II! CR ,. 111 Cl A §1 CR A _ _ SR _31t ___ A SI. ~R _J,. Sit Cll __ ! SR Cl A 
IU.t,11!91 '2Y!llI 
4789 lO,liO 4.49 .oo ,15 ,36 ,00 .oo ,39 .oo ,11 6.1s .oo .oo ,50 .oo .oo .21 .oo ,ll .)8 .00 
IYIYt'l911 '2Yl!1l 
4201 . . . .. - - .oo 1.00 .00 ,09 12.00 .oo 
4519 4. ll 3,20 60.00· 1.00 ,69 3.8S .oo ,ll .00 .01 1.60 ,00 •• oo .oo 50.00 1.3) .so .oo ,8) 1.10 .oo 
ll!lllwmn 
4394 - .. . . . . .oo ,40 .oo .10 18. lO .oo 
Imm £2!!!!11 I.,,) 
601 10,00 1.22 .oo ,29 ,11 .oo .oo 1.00 ,00 .oo 8.2S .oo .oo .4S .oo .61 .82 .oo . u .8:Z .oo i 
19> m 4,80 .oo .00 1,01 2.34 .oo • .59 .oo .oo s.12 .oo .oo ,48 .oo .oo .11 1.94 .oo .46 .oo 
826 1,50 1,89 11.11 .47 ,61 ,. 76 ,00 .oo .oo .06 2.5.5 .oo .oo ,43 .oo 2.00 .60 26.61 .18 .68 .oo 
IUO 4.50 S,00 .oo l,2S ,82 .oo .oo .so .oo .u 4.ll .oo 1.00 .so .oo 1.so .8) .oo 1,14 .88 .oo 
2400 CD 3,2' .oo 1,27 ,1lt .oo .oo ,50 .oo .33 S.93 .oo 1.00 1,2.5 .oo 2.00 1.43 .oo .SJ .41 .oo 
4220 10,13 Z,71 .oo ,10 ,41 .oo .oo ,19 .oo .oo 2,Jl .oo - - - ,60 ,6:Z .oo ,80 .39 .oo 4480 15,00 Z.61 .oo .10 ,49 Z,86 .oo ,24 .oo .4S 4,1.5 .oo - - - .oo .JJ .oo 1,40 .60 s.oo 4611 1,13 2.49 ,00· 1,16 ,95 .oo .oo ,26 .oo .06 J.)6 .oo - - . 1.00 ,91 .oo 1.28 ,98 .oo 
~mL!I 
4S2' • l,6S .oo .44 ,48 ,00 ,00 .zs 12.so .26 2,64 .oo - - - .40 ·" .oo .so .40 .oo 4666 • 5,65 .oo .49 .44 .oo .oo .23 .oo .oo 8,4S ,00 . . - .65 5,10 .oo .oo .oi .oo 
lcJ!NZll ~ 
521 4.90 2,11 .oo .aa 1.03 .oo . • oo ,11 .oo ,Ol S,S6 .oo . - . .71 1.36 .00 1.00 .89 .00 116 - . . .ss ,S4 • oo . . .. .38 &I .oo . . . .oo .JO .oo .67 .60 .00 967 . . . 1,51 ,S7 1,36 . 0 . ,14 CD .oo .oo .oo .oo J.7S 2.11 6,67 1.00 .19 .oo ·1111 . . . 1,1.5 1,2.9 24,11 . . .. .oo 4. 7.5 .oo . . . 1.00 .67 13.l) l,42 l.SJ .oo l2S4 . . . 1,11 1.01 6.62 - - . .u 3.92 .oo . . . 4,20 .,s 18, ll 1,60 • 9.5 .oo j 140S • 1,32 .oo 1,20 .n .oo . . . .07 1.12 .00 . . . I.SO • 11 .00 1.12 .11 .oo 
i 
TABLE 14.--Continued 
. IIWOH CU:EX Al-f5Dt:N ALASKA 8£:;ca T'lLER BISMARCK DICKINSON MEDORA 
IOOI 1K ,11 A lit Cl A 111 CR A SR Cll A H !oil A SR -~· -•~_SL_ CR A 
llfll:'IW £W.IO'.I (Cootlnued) 
U.59 . . - 4,33 .16 ,00 . - - .02 co .oo . . . - - - 4,33 ,16 .oo 
1621• - . . ,lS .48 .oo ,00 .oo .oo .00 14.40 .oo - - - ,67 .93 .oo .00 .39 .oo 
lf>79 . - - 2.08 .39 .oo - - - .07 24.00 .00 - . . - - . 2,08 ,39 .oo 1116 CD 4.87 ,00 .69 .13 .00 . - - .oo 4,68 .oo - . - 1.00 1.18 .oo ,56 • 71 .oo 
1744 4,61 2,9J .oo l,lS .60 .oo .oo .67 .oo .01 2.80 .oo - - . .67 .54 .oo 2,40 .11 .oo 
2667 CD CD .oo • 74 · .93 .oo .oo ,38 .oo ,05 2, lS ,00 - - - .80 1.12 .00 , 71 ,85 .oo 
2821 4,53 2,31 .oo 1.08 ,13 .oo ,00 ,32 .oo .oo 1.48 .oo - - - 1.67 2.16 .oo ,57 .44 .oo 
3645 . . - .69 .n .oo .oo ,60 .oo .oo 2,27 .oo . - . ,lS 1,28 .00 1.00 .49 ,00 4050 GQ CD ,00 1,64 .97 .oo .oo ,38 .oo .00 S,86 .oo - - - 2,75 1.44 .00 1.00 • 71 .00 
4061 - - . l,S6 ,16 ,00 .oo .oo .oo ,12 Ge) .oo . .. . 4.00 1,28 .oo .86 ,.58 .oo 
401.5 1.00 4,00 .oo 1.13 • 7.5 .oo .oo 1.00 .oo .oo 4.18 .oo - - - 2.60 1,60 .oo .29 ,41 .oo 4081 IIIO OI) . .71 ,62 .oo ,00 .4] .00 .oo 2.13 ,00 - . - 1.00 ,lJ .oo • .56 , 57 .00 409S CD 1.10 .oo 1,45 1.11 .oo .oo 1,00 .oo .oo 7,52 .oo - - - .20 ,58 .00 2.so 1,50 .00 438S 3,30 2,lS .oo ,ll ,61 .oo .oo .33 .oo .oo ,89 ,00 - - - 1.60 1,44 .00 ,29 ,ll .oo 4439 - - - ,94 ,4.5 .oo .oo .oo .oo .06 6.65 .oo - - - 6.60 4.15 .00 .oo .u .oo w 4611 s.oo 2,14 .oo , 11 ,Sl ,00 .oo ,19 .oo .oo 2.44 .oo 2,00 ,88 ,00 1,60 1.35 .00 .oo ,23 .oo 0) 
4129 1,20 .80 .oo ,94 ,81 .oo .oo .JO .oo .oo 2,56 .oo .60 co ,00 2.67 1.22 .oo • J8 .so .oo Vt 
~£w.m 
11 U,20 J,60 ,00 1,17 ,68 7,90 .oo ,40 .oo ,11 1,60 .oo l,50 1,61 .oo l.2S .67 22,39 ,JJ .42 .oo )11 1.20 2.46 .oo ,64 ,32 8,87 .oo .67 .oo ,57 2.20 .oo .so ,42 13,89 .oo .14 14, 1.5 1,25 .43 .oo 
ROO'&!J7-~ 
)07 - - - .oo .10 .oo - - - ,18 26.30 .00 - - - - - - .oo .10 .oo )S, - - 0 .oo ,08 .oo - - - .09 2),40 ,00 - - - - - - .oo .08 .oo 4H . . . .oo ,26 .oo - - . .• 08 20.00 ,00 - - - - . . .oo .26 .oo l2U - - . - - - - - - 2,60 CID .oo - . - - - . - . -169' IO 9,20 .oo .u 1,39 ,00 .oo ,14 .oo ,25 11,67 .oo 1.00 .74 .oo ,62 1,27 .oo , 75 l.78 .00 411) - - - ,94 ,11 .oo .oo ,.59 .oo .06 10.05 .oo ,ll ,59 ,00 1,40 .97 .oo ,88 • 79 .oo 4302 1.~ , • ..; .oo .7S ·'- .oo .oo .20 .oo ,18 18,50 .00 . . . 1,ll 1,40 .oo , 56 .78 .oo 4316 4.00 l,43 ,00 .44 ,S9 .oo ,00 ,17 .oo ,11 20.00 ,00 - - . .oo ,26 .oo ,57 ,76 .oo 4141 6,41 1,04 .oo ,43 ,41 ,O(! .oo ,JJ .oo .14 20,80 .oo .oo .34 .oo J.00 1.25 ,00 
IWB'2m:1 
lS 1,00 2.40 f.0.00 .21 l,.54 25,00 .oo 1.00 .oo .06 6.00 .oo .so 1,80 40,00 ,2.5 , 77 JO. 77 ,12 J.00 .oo 4tl7 S,SJ l,96 .oo ,SJ .so .oo .oo ,11 .oo .ll 5,00 .oo Z.67 .89 .oo .oo .41 .oo .oo ,JO .oo 49lt 4,00 1,97 .oo ,36 ,55 ,00 .oo .10 .oo .oo J,26 .oo 1.40 .86 ,00 . .oo ,26 .oo .oo ,64 .• oo 4941 S,61 l,U .oo .45 ,80 .oo .oo l.f.O .oo ,19 J.lJ .oo 1.25 1.00 ,00 .57 .as .oo ,00 ,62 .00 
l. 
TABLE 14 --Continued 
8KWli CKl::EK AMSDEN ALASKA BENCH TYLER BISMARCK DICKINSON MEDORA 
SR ~ A :.ii!. !.i& 6 ii! !;;~ A ~R CR A IR CR 6 SR ____ C.R _>, --- ~R CR A 
§LOPE gJUNIT 
4849 10.80 2.J& .oo .07 .41 .oo .oo .38 .oo .00 6.00 .oo 1.00 1.00 .oo .00 .29 ,00 .oo .44 .00 
ITAllK COUNrY 
613 )6,00 5.29 .00 1.25 .47 2.63 .00 .20 .oo .58 6.00 .oo - - - 1.50 .62 .oo 1.00 . 36 4.55 lS4l 11.15 8.10 .oo 1.45 .90 9.20 .oo .35 6.98 . 36 6.08 .oo OD 3.12 .oo 6.20 1.44 J0.00 .oo .48 .oo 
4324 23.60 2.51 10.20 .62 .47 17.95 .oo .Jl .oo .35 4.40 .00 .00 .JJ .oo .33 .24 41.18 .8) .69 .00 
YIJ..L_W!i COUNTY 
48 - - - .oo ,14 .oo - - - .05 13.20 .oo . - - - - - .00 .14 .oo 128 - - - 1.33 .39 .oo - - - .06 (I) .00 - - - - - 1. )3 • 39 .00 167 - - .00 ,14 .00 - - - .OJ (I) .00 - - - - - .oo .14 .00 313 - - - .00 .26 .00 - - - .06 7.12 .oo - - - - - - .00 .26 .00 547 - - - • 33 .18 .oo - - - .08 42.00 .oo - . - - - - .)3 .18 .oo w 680 - - - .oo .11 .oo - . .16 21. 70 .00 - - - - - .oo .11 .oo 00 1385 - - - .oo .10 .oo - - . .oo 16.00 .00 - - - - - .00 .10 .oo °' 2828 - - - 1,32 1.01 .oo .oo .oo .1) .04 l.35 .oo - - - 00 l.l) .oo .82 .95 .oo 2846 - - - .oo .83 .oo .oo ,IS .00 .80 5.40 .oo - - .oo .oo .oo .00 .99 .00 3230 - - .oo 1.54 .oo .oo . 75 .oo .00 1.00 .oo - - - - - - .oo 1.54 .oo 3252 - - .00 1.20 .oo 1.00 .67 .oo .oo 10.87 .oo - .00 .oo .oo .oo 1.57 .oo 3439 - - - .10 .39 .oo ,00 .17 .oo .13 4.23 .oo - - - .oo .)7 .oo .12 .40 .oo 3449 - - - .oo .29 .oo .oo .20 .oo • 33 7.50 .00 - - - - - .oo .29 .00 3979 - - - .oo .oo .oo - - - ,2) OD .oo - - - - - - .oo .oo .oo 4618 - - - .oo .12 .oo .00 .oo .oo .OJ 8.00 .oo - - - .oo • 31 .oo .oo .92 .oo 
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APPENDIX XII 
TABLE 15.--Tyler Fonnation Net Shale Thickness and Shale Color Percentage 
in Samples Logged by Author 
R!;;D F& VARICQLQB.Ell GRAX & BLACK TOTAL NET 7. IN BASAL 
NDGS NET 'Z OF NET 'X. OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
BILLINGS COUNTY 
555 35 43 47 57 82 0 
1304 10 14 64 86 74 0 
2309 22 30 50 70 72 0 
2357 36 33 72 67 108 0 
2689 31 38 51 62 82 0 
2768 37 29 67 71 94 0 
2798 20 22 70 78 90 0 
3211 20 24 63 76 83 0 
3475 34 45 42 55 76 0 
3573 55 52 50 48 105 0 
3619 25 31 56 69 81 0 
3746 30 33 60 67 90 0 
4091 32 35 60 65 92 0 
4419 50 57 37 43 87 0 
4455 47 51 45 49 92 0 
4642 22 24 70 76 92 0 
BOWMAN COUNTY 
516 40 56 32 44 72 0 
1464 0 0 20 .100 20 0 
3261 55 100 0 0 55 0 
4143 34 48 37 52 71 0 
4545 25 56 20 44 45 0 
4577 55 82 12 18 67 0 
4654 0 0 54 100 54 0 
4669 10 40 15 60 25 0 
BURKE COUNTY 
2323 105 78 30 22 135 0 
2684 65 67 32 33 97 0 
2748 25 100 0 0 25 0 
4162 15 38 25 62 40 0 
4433 52 100 0 0 52 0 
BURLEIGH COUNTY 
19 80 67 40 33 120 0 
145 107 91 10 9 117 0 
.151 120 100 0 0 120 0 
155 112 100 0 0 112 0 
174 100 91 10 9 110 0 
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TABLE 15.--Continued 
RED &rVARICOLORED GRAY AND BLACK TOTAL NET i. IN BASAL 
NDGS NET '7. OF NET '7. OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
BURLEIGH COUNTY (Continued) 
701 25 50 25 50 50 0 
723 100 91 10 9 110 0 
756 53 84 10 16 63 0 
763 90 90 10 10 100 0 
765 100 67 50 33 150 0 
772 67 87 10 13 77 ·O 
1371 68 87 10 13 78 0 
1375 100 100 0 .0 100 0 
1409 52 57 40 43 92 0 
4199 84 89 10 11 94 0 
4208 90 86 15 14 105 0 
4249 100 83 20 17 120 0 
DIVIDE COUNTY 
548 110 56 85 44 195 70 
2721 25 56 20 44 45 0 
2722 75 43 100 57 175 75 
2736 38 100 0 0 38 0 
2759 110 65 60 35 170 40 
2996 36 22 130 78 166 130 
3098 95 70 40 30 . 135 40 
3276 70 70 30 30 100 0 
3374 45 53 40 47 85 0 
DUNN COUNTY 
505 90 95 5 5 95 0 
734 140 100 0 0 140 0 
824 84 81 20 19 104 ·o 
892 70 56 55 44 125 40 
897 25 23 85 77 110 ? 
1787 30 75 10 25 40 0 
2352 50 43 80 57 140 60 
2615 50 38 81 62 131 56 
2848 110 100 0 0 110 0 
3044 109 100 0 0 109 0 
3178 30 20 118 80 148 ?. 
3199 86 100 0 0 86 0 
3970 85 89 10 11 95 0 
EMMONS COUNTY 
16 58 79 15 21 73 0 
23 75 100 0 0 75 0 
.43 45 69 20 21 65 0 
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TABLE 15.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET % IN BASAL 
NDGS NET 7. OF NET % OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
EMMONS COUNTY (Continued) 
742 65 100 0 0 65 0 
4212 65 100 0 0 65 ·o 
GOLDEN VALLEY COUNTY 
1705 81 · 80 20 20 101 0 
2894 83 67 40 33 123 0 
4130 114 77 35 23 149 0 
4308 58 55 48 45 106 0 
4339 58 51 55 49 113 0 
4467 50 48 55 52 105 0 
4498 44 46 51 · 54 95 0 
GRANT COUNTY 
232 60 80 15 20 75 0 
3636 50 83 10 17 60 0 
4100 13 72 5 28 18 0 
4111 40 80 10 21 50 0 
KIDDER COUNTY 
24 25 100 0 0 25 0 
748 20 31 45 69 65. 0 
. HETTINGER COUNTY 
511 40 33 80 67 120 0 
1926 15 23 50 77 65 0 
LOGAN COUNTY 
590 50 71 20 29 70 0 
1835 10 100 0 0 10 0 
1903 5 50 5 50 10 0 
McINTOSH COUNTY 
89 0 0 
McKENZIE COUNTY 
545 135 75 45 25 180 
920 50 33 100 67 150 80 
956 25 21 98 79 117 45 
1496 50 48 55 52 105 20 
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TABLE 15.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET % IN BASAL 
NDGS NET %. OF NET 7. OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
McKENZIE COUNTY.(Continuted) 
1572 110 69 50 31 160 50 
2665 55 33 llO 67 165 40 
2746 48 38 80 62 128 40 
2786 30 27 80 73 110 45 
2849 70 43 94 57 164 64'. 
3020 55 52 50 48 105 20 
3084 15 14 90 86 105 70 
3157 100 64 57 36 157 37 
3731 97 55 80 45 177 75 
4062. 45 65 189 ? 
McLEAN COUNTY 
22 80 100 0 0 80 
432 68 100 0 0 68 
1194 90 67 45 33 135 45 
1516 50 83 10 17 60 
3089 25 100 0 0 25 
4375 78 76 25 24 103 20 
MERCER COUNTY 
2826 110 100 0 0 110 
3492 80 100 0 0 80 
4177 100 83 20 17 120 20 
MORTON COUNTY 
133 78 94 5 6 83 ? 
464 113 100 0 0 113 
491 80 100 0 0 80 
1620 30 15 10 25 40 ? 
2185 55 79 15 21 70 
3859 34 58 25 42 59 15 
3978 55 100 0 0 .S5 
MOUNTRAIL COUNTY 
474 210 100 0 0 210 
592 221 92 20 9 241 ?10 
1406 90 62 55 38 145 55 
2273 120 75 40 25 160 ? 
2779 79 66 40 34 119 ?40 
2816 134 84 25 16 159 
3134 150 79 40 21 110 30 
3227 225 98 5 2 230 
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TABLE 15.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET % IN BASAL 
NDGS NET i. OF NET % OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
MOUNTRAIL COUNTY (Continued) 
3317 · 135 100 0 0 135 
3353 85 49 90 51 175 90 
3523 190 100 0 0 190 
3581 .30 100 0 0 30 0 
3686 65 43 85 57 150 85 
4194 130 81 30 19 160 
4432 207 84 40 16 247 40 
OLIVER COUNTY 
2183 115 100 0 0 115 · 0 
3277 105 84 20 16 125 0 
SHERIDAN COUNTY 
693 115 100 0 0 115 
1392 57 100 0 0 57 -
1605 25 71 10 29 35 
SIOUX COUNTY 
631 50 76 16 24 66 ?l6 
SLOPE COUNTY 
378 70 55 57 45 127 
1464 15 22 52 78 67 
2805 38 53 34 47 72 
3383 50 91 5 9 55 
3588 50 67 25 33 75 
4075 10 12 75 88 85 
4280 0 0 44 100 44 
STARK COUNTY 
344 30 38 48 62 78 
850 20 18 90 82 110 
1536 10 13 66 87 76 
1574 10 14 61 86 71 
1935 · 52 78 15 22 67 
2004 24 35 44 65 68 
2075' 29 28 75 72 104 
2117 36 · 44 45 56 81 
2496 40 50 40 50 80 
3515 20 21 75 79 95 
4134 5 12 35 88 40 
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TABLE 15.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET '1. IN BASAL 
NDGS NET. % OF NET 'Z OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
STARK COUNTY (Continued) 
4150 11 12 80 88 91 
4198 15 28 38 72 53 
4250 7 6 117 94 124 
4446 61 94 4 6· 65 
~ COUNTY 
105 75 100 0 . 0 75 
1061 67 63 40 37 107 
2051 85 100 0 0 85 
WILLIAMS COUNTY 
984 129 100 0 0 129 
2009 95 56 75 44 170 75 
2861 95 63 55 37 150 40 
2887 110 81 25 19 135 
3235 55 48 ( 60. 52 115 40 
3274 140 92 12 8 152 
3363 130 76 40 24 170 ?40 
3398 99 66 52 34 151 42 
3406 88 64 50 36 138 50 
4430 92 100 0 0 92 
4510 102 82 23 18 125 ?23 
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APPENDIX XIII 
TABLE 16.--Tyler Formation Net Shale Thickness and Shale Color Percentage 
in Wells Utilized for Additional Lithologic Control 
RED & VARICOLORED GRAY & BLACK TOTAL NET 7. IN BASAL 
NDGS NET '%. OF NET '%. OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
BILLINGS COUNTY 
4789 Data Not Available 
BURLEIGH COUNTY 
4201 95 86 15 14 110 0 
4579 97 68 45 32 142 0 
DIVIDE COUNTY 
4394 75 45 92 55 167 0 
.ID1!lli COUNTY 
607 135 82 30 18 165 18 
793 68 . 53 60 47 128 47 
826 82 62 50 38 132 38 
2230 47 33 95 67 142 28 
2400 70 58 50 42 120 25 
4220 53 41 75 59 128 35 
4480 72 62 45 38 117 0 
4611 63 44 80 56 143 17 
GOLDEN VALLEY 
4490 Data Not Available 
4525 75 65 40 35 115 0 
4666 144 85 25 15 169 0 
McKENZIE COUNTY 
527 72 44 90 56 162 31 
786 102 77 30 23 132 23 
967 179 84 35 16 214 0 
1111 70 37 120 63 190 32 
1254 62 37 105 63 167 63 
1405 103 51 100 49 203 37 
1559 102 44 130 56 232 30 
1624 74 51 70 49 144 49 
1679 165 73 60 27 225 27 
1716 57 30 130 70 187 21 
1744 104 72 40 28 144 21 
2667 37 33 75 67 112 31 
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TABLE 16.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET 'ZIN BASAL 
NDGS NET t OF NET 7. OF SHALE CARBONACEOUS 
THICKNESS TOTAL THICKNESS TOTAL THICKNESS FACIES 
McKENZIE COUNTY (Continued) 
2821 35 32 76 68 111 36 
3645. 90 72 35 28 125 0 
· 4050 45 22 160 78 205 54 
4061 132 100 0 0 132 0 
4085 73 39 115 61 188 56 
4088 47 40 70 60 117 26 
4095 88 47 100 53 188 43 
4385 83 85 15 15 98 0 
4439 126 100 0 0 126 0 
4617 64 48 70 52 134 30 
4829 48 36 85 64 133 0 
MERCER COUNTY 
21 137 100 0 0 137 0 
377 70 100 0 0 70 0 
MOUNTRAIL COUNTY 
307 173 78 50 22 223 22 
355 194 91 20 9 214 5 
416 ll5 62 70 38 185 38 
1223 15 100 0 0 15 0 
2695 115 82 25 18 140 0 
4ll3 79 42 llO 58 189 11 
4302 92 59 65. 41 157 6 
4386 90 50 90 50 180 22 
4747 88 48 95 52 183 19 
OLIVER COUNTY 
15 85 100 0 0 85 0 
4937 Data Not Available , . 
4939 Data Not Available 
4941 Data Not Available 
SLOPE COUNTY 
4849 10 8 ·. 110 92 120 0. 
STARK COUNTY 
613 50 53 45 '' 47 9:S 0 . ,, 
1541 27 24 . 85 76 112 o· 
4324 59 52 55 .48 114 ·O 
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TABLE 16.--Continued 
RED & VARICOLORED GRAY & BLACK TOTAL NET 7. IN BASAL 
NDGS NET . 7. OF NET 7. OF SHALE CARBONACEOUS 
TIIICKNESS TOTAL TIIICKNESS TOTAL TIIICKNESS FACIES·. 
WILLIAMS COUNTY 
48 168 89 20 11 188 11 
128 183 70 80 30 263 30 
167 200 85 35 15 235 15 
313 128 76 40 24 168 24 
547 125 64 70 36 195 15 
680 117 63 70 37 187 37 
1385 Data Not Available 
2828 89 69 40 31 129 31 
2846 75 100 0 0 75 0 
3230 55 52 50 48 105 33 
3252 83 51 80 49 163 6 
3439 97 87 15 13 112 13 
3449 53 47 60 53 113 18 
3979 170 89 20 11 190 0 
4618 140 72 55 28 195 23 
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APPENDIX XIV 





















Stanolind No. l N.w.r~ N.P. 
Pan American No. 1 i. Fritz 
Amerada No. 1 R. Logan 
California No. 1 Government-Bullion Butte 
Hunt No. 1 N. Haag 
Hunt No. 1 USA 
Hunt No. 1 N.P.R.R. 
Hunt No. 1 N.P.R.R. 
Amerada No. 1 USA-Morton 
Amerada Hess No. 7 Medora-Heath Madison Ut. 
Amerada No. 9 Scoria Unit 
Davis No. 1 Kevin Federal 
Sunray DX No. 1 N.D. Federal "A" 
Shell No. 44-14 N. P. -Government 
Shell No. 4lx-18 Government 










Western Natural No. l Traux Traer 
J. H. Snowden No. l M.A. Morrison 
Continental No. 15-1 Federal 
Hodges No. l Hestikin 
Pel-Tex No. 1 Kennedy 
Golden Eagle-Multex No. 1 Holecek 
International Nuclear No. 1-61 Susa 








Calvert-Sun No. 1 Maruskie 
Wilhite No. l I. Pixley 
Calvert~ No. l M. Gilbertson 
Pan American No. 1 W. Smith 
Pel-Tex--Conoco No. l Edwards 






Continental Strat Test G-18 
Continental-Pure No. 1 McCay 
Hunt No. l E. Kleven 
Continental No. l Dronen. 
LOCATION 
SPOT SEC T•N R-W 
SE SE 17-143-100--. 
SE SE 15-137-100 
NW SE 7-139-100--
NE NW 20-137-102 
NE NE 21-144· 99 -
SE SE 4-140".'100, 
SW NW 9-144-100-
NE SE 1-141-100-~ 
NE NE 15-139-101 
SE SE 11-129-102.,... 
NE NE 2-139-101--
SW SW 10-138-100-
SE SE 10-138-102 . 
SE SE 14-144-102 -
SW NE 18-143-101-
SW NW 30-140-102· ·· 
NW SW 13-132-102-
SE SW 34-130-103 -
NW NE 15-129-106 
NE NE 15-130-104 -
NW NW 17-130-100-
NE NE 17-129-104 
SW NE 30-130-102 -
SW NE 21-131-104· · 
NE NW 23-160- 94-
SE NW 23-160- 93 -
SW SE 7-161- 94 -
SE NW 30-161- 91 -
SE SE 26-160- 92 
NE SE 24-159- 91....,... 
SW SW 6-140- 77~ 
NW NW 32-137- 76~ 
SW SW 18-140- 80-


















Continental No. 1 Duemeland 
Caroline Hunt Trust No. 1 University 
Caroline Hunt Trust No. 1 Schlabach 
Caroline Hunt Trust No. 1 R. Nicholson 
Caroline Hunt Trust No. l A. Novy 
Caroline Hunt Trust No. 1 Soder Inv. 
Caroline Hunt Trust No. 1 Ryberg 
Continental-Pure No. 1 I. Miller 
Continental-Pure No. 1 Patterson Land 
Leach-Calvert No. 1 Patterson Land 
Chevron No. 1 Koski 
Chevron No. 1 Lang 
Chevron No. 1 Deckert 
DIVIDE COUNTY 
-·548 Pure No. 1 Gunderson 
-- 2721 Signal No. 1 Lund 
. - 2722 Signal No. L Joyce 
·. 2736 L. Hunt No. 1 J. Broda! 
2759 Signal No. 1 Sullivan 
2996 Hunt No. 1 c. Roestel 
3098 Amerada No. 1 S. Grout 
--3276 Central Leduc No. l H. Nielson 















Socony Vacuum No. l Dvorak 
Cities Service No. l B. Clarke 
Northwest Oil No. l Hamann'· 
Argo No. l Larsen 
W. H • .Hunt No. l T. Darwin 
Sinclain No. 1 Heidecker 
Amerada No. 1 USA Reed 
Stewart No. 1 Dvirnak 
Hunt Trusts No. 1 Henry Bad Gun 
Amerada No. 1 Selle 
United Producing No. l Danielson 
Amerada No. 1 Steffen 





Northern Ordnance No.I Franklin Inv. 
Roeser and Pendleton No. 1 J. Weber 
Peak No. 1 Ohlhauser 
LOCATION 
SPOT SEC T-N R-W 
NW NW 3-140- 77 
NE NE 36-144- 75 
NE NE 36-139- 76--
SE SE 32-147- 77-
SE SE 14-144• 77 
SE SW 31-142- 76-
NW NW 23-140- 79 -
SE SW 30-143- 75 
SE SW 15-141- 75 -
NW SE 11-140- 77 
NE SE 11-141- 76 -
SE SE 20-139- 76 
NE SE 27-142• 75 -
. SW NW 11-160- 98 · 
SW SW 15-161-100. 
SE SW 13-161- 98-
NW SW 11-161- 95~ 
SE NW 23-160- 96 -
SE SE 25-162- 97 
NE SE 11-160- 97 -
· NW NE 25-162- 95 
SE SW 32-160-101-
SE NE 6-141- 94 . 
NE NW 17-145- 91 
SE SE 8-141- 91 -
NE NW 19-144- 94-
SW SW 35-145- 96 
NW NE 23-143- 93 · 
SE NW 18-148- 95 -
NE NE 20-146- 96 
SW SE 8-147- 93 -
NE NE 27-143- 92 ·· 
NW NW 20-148- 97 
NW NE 16-144- 92 
SW NE 21-141- 95 -
NW SW 35-133- 75 
NE SW 35-133- 76 




EMMONS COUNTY (Continued) 
· 742 
4212 
Mobil No. F22-30P Kruse 
Chevron No. 2-1 Engleman 








North American Royalties No. 1 Badlands 
Shell No. 41-24-1 Shell-N.P. Brown~. 
Amerada No. 1 R. Waldron 
Skelly No. 1 A. Reinholtz 
Shell No. 14-20 Shell USA 
L. Hunt No. 1 Farstreet 
Pubco-Empire No. 14-16 Federal 
GRANT COUNTY 
LOCATION 
SPOT SEC T-N R-W 
SE NW 30-134- 75 
SE SE 17-136- 76 
SE SE 22-143-103 
NE NE 24-142-103-
SW SW 9-138-105--._ 
SE NW 23-139-104-
SW SW 20-140-103 _ 
SW NW 21-140-105 
SE SE 14-139-103 --
232 Youngblood and Youngblood No. l Kelstrom SW SW 26-133- 83 
3636 Cardinal-Lone Star-National No. l BierwagenSW NE 1-133- 90 
4100 Union No. 1 N.P.R.R. NW NW 23-131- 85 




Socony Vacuum No. F-14-24p Jacobs 




Magnolia No. 1-A North Dakota State 












Herman Hanson No. l Welder 
Herman Hanson No. l J. Piatz 
McINTOSH COUNTY 
SW SW 24-134-96 
NW NE 35-136- 93 
SE NE 36-141-:73 
NW NE 32-142- 74 
SW SE 6-136- 73 
NW NW 11-135- 72 
NW SW 21-133- 71 
NE NW 20•133- 72 
SE SE 26-134- 72 



















Phillips No. 1 Hoehn 
Amerada No. l Rolffsrud 
Gulf No. 1 Bennie Pierre Federal 
Amerada No. 1 Bear Den Unit 
Phillips No. l Riggs 
Amerada No. l Oleson Unit 
W. H. Hunt No. 1 A. M. Holt 
H. L, Hunt No. 1 USA "A" 
Hunt No. .1 Hystad 
Sinclair No. 1 Federal 7009 McKenzie 
Sinclair No. l Federal 7020 McKenzie; 
Caroline Hunt .No. 1-A M. Nelson 
Occidental No. 1 Rabbit Head Hall 










Samedan No. l Vaughan-Hanson 
Stanolind No. 1 McLean County 
Herman Hanson No. l N.E. Hanson 
Calvert No. l G. S. Wolf 
Herman Hanson No. 1 Samuelson 
Wilhite No. 1 Tarasenko 
Cardinal-National No. l C. Ecklund 





Sinclair No. l A. Hauck 
Continental No. l G. Schuh 









Deep Rock No. 1 H. Johnson "A" 
Deep Rock No. l Gangle 11A" 
National Bulk No. 1 Miller 
Pan American No. 1 R. Vetter 
Signal-Fletcher No. 1 Boehm 
Amerada No. 1 J. Meyer 





w. H. Hunt No. 1 W. ·and D. Dunham 
W. H. Hunt No. 1 E. Horne 
Calvert-Williamson No. 1 Salo 
LOCATION 
SPOT SEC T-N R-W 
NE SE 13-152-102~ 
SE NE 11-151- 97-
NW SW 18-148-104-
NE SE 25-149- 96-
SE SE 31-151- 95-
NW SE 30-153- 94 
NE SE 8-153- 97 
NW SW 15-148-102 
NE SW 31-152- 99 
NE NW 33-146-104 
NW SE 11-147-103 
NW SE 11-149- 98 
NW SW 33-150-,94· 
SE NW 28-148-101' 
C NE 10-146- 81 
SW SW 28-150'- 80 
SW SE 2-146- 81 
NW NE 5-149- 90 
SE SW 32-146- 82 
SE NW 14-150- 79 
NW NW 14-150- 80 
NW NE 1-148- 90 
SE SW 1-143- 90 
SW SE 25-146- 90 
NE SW 17-145• 88 
SW SW 30-139- 86 
NW NW 11-135- 82 
NW NE 20-136- 81 _,, 
NE SW 27-139- 90-
SW NE 11-139- 82 
SE NE 34-135- 83-
SE NW 34-137- 83'-
NW NW 24-155- 90 
SE NW 14-156- 92 




MOUNTRAIL COUNTY (Continued) 
Stewart No. 1 Cvancara 
N.W.Edmund etal No.l W.Speltstroser 
Davis No. l Carkuff 
Shell No. 12-8-1 Prochaska 
Amerada No. 1 N.D. 11N1t 
Grynberg No. l Johnsonberg 
Monsanto No. 1 Jackson 
LOCATION 













. Cardinal-National-Northwest No.l Arneson 
Pan American No.l Kjellberg 
NW SW 15-155- 93 
SW NW 19-152- 88 
SW SE 12-154- 92 
SW NW 8-155- 93. 
SE SE 15-155- 94 
NW NE 25-153- 92 
NW NW 28-158- 91 
NW NW 2-157- 91 
NW NW 5-156- 88 
NE NE 10-151- 93 
SW SW 20-157-.89 
NW SE 23-157- 91 
Occidental No. 1 J.C. Johnson 
Baker No. 14-20 Amdal 




Fletcher-Signal No.l Bueligen 





Caroline Hunt No. 1 w. Bauer 
Continental-Pure No. 1 Albrecht 
General Crude No. l McElvain 
SIOUX COUNTY 










Worley and Harrell No. l Benz 
Skelly No, 1 Bismarck "A" 
North American Royalities No.l Hamann 
Pan American No. l L. Foreman 
Sun No. l Greer-Federal 
H. L. Hunt No. 1 N.P.R.R. "A" 
Amerada No. l Mitchell 








Plymouth No, l Fischer 
W, H. Hunt No. l Privratsky 
Skelly No. 1 Wigham 
Northern Pump No. 1 Braun 
Sinclair No. l Mueke 
Skelly No. l Paul Stieg 
NW NW 34-141• 85 
NE SE 14-142- 85 
SW SW 19-146- 76 
NE NE 27-146- 77 
NE NW 18-145- 75 
NE SW 29-131- 80 
SW NE 20-135- 98 
SW SE 16-135-100-
Est. SE SE 9-135-101-· 
SW SE 23-133-106-· • 
SE SE 21-134-105 
NE SW 9-136-101 
NE SW 18-135-10):-
SW NW 33-133-101.-
SW NE ll-137- 98 
NW NW 15-138- 98 
SE NW 25-138- 98 
NW NW 15-137- 99. 
SE NE 29-140-·94 
















Skelly No. 1 Merrill 
Tennessee Gas Trans. No, 1 C. Buletski 
Atlantic Refining No. 1 Eberts 
Continental No. 1 Stoxen 
Texaco No. 1 Schank 
Shell No. 1 G. Zahradnik 
Pel-Tex No. 1 Dreis 
Wolf No. 1 Dvorak 
Union No. 1 R. Pflepsen 










Stanolind No. 1 Waswi.ck 
w. H. Hunt No. l Neumann 
Calvert No. 1 Jacobson 
Davis No~ 1 A. Peterson 
Cardinal-National No. 1 E, Mathis 
Wilhite No. 1 Pietsch 
Chandler No. 1 Wickman 













Pure No, 1 Esterby 
Amerada No. 2 ND 11 C11 "A" 
Dakota Salt No. 1 Fee 
Hunt No. 1 Legge 
Sun No. l State 
Hunt No. 1 Solem 
Texaco No, 1 Pederson 
Amerada No. D. 308A BLDU 
Hunt No. 1 Erickson 
States Oil No. 1 Muller 
Hunt No. 1 Oyloe-Bank N.D. 
LOCATION 
SPOT SEC T-N R-W 
SE NW 33-140- 98 
NW NW 16-139- 99 
SE SE 18-139-:97 
NW NW 9-140- 96 
NW SE 15-137- 92 
SE SE 34-140- 97 
SE NW 29-137- 95 
SE NW 17-139- 97 
NW NW 11-139- 93 
SE SE 5-139- 98 
SW NE 2-153- 85 
SW SE 33-152- 82 
SW SW 30-153- 84 
SE NE 28-153- 86 
SE SE 13-152- 83 
SW SE 7-153- 83 
NE NE 29-154- 84 
SE SE 3-155- 86 
SW SW 11-159-100 
NE NW 16-158- 95 
SE SW 17-154-100 
SW SE 20-159-103· 
NW NW 16-156-101 
NW SE 2-159- 98 
· NW SE 19-157- 96 
C NE 2-155- 96 
NE NE 10-156- 99 
NE NE 6-157-103 
SW NE 7-154-103 
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APPENDIX XV 
List of Wells for which Comi.mrcial Sources or North Dakota Geological 
Survey Circulars were used to Determine Lithology. Data Source: AMS--
American Stratigraphic Co., DSL--Denver Well Log Service, NWS--Northwest 
Geological Service, AHC--Amerada Hess Sample Log, NDS~-North Dakota 
Geological Survey Circular. 
NAME 
NDGS OPERATOR LEASE 
BILLINGS COUNTY 




Chevron No. l State 
Vessels No. l Bourgois 
DIVIDE COUNTY 










Mobil No. 32-24P Kennedy 
Mobil No. F22-22-l Birdbear 
Stanolind No. l Hanscreek Ut. 
Continental No. l State 
Amerada No. l Signalness 
Sinclair No. l Knudsvig 
Phillips No. A-l Bren 





Hunt No. l USA 
Hunt No. 1 Kannenberg 













California No. l Rough Creek Ut. 
Amerada No. D-406 
Stanolind No. l Dragswolf 
Amerada No. 1 Norby 
Pan American No. 1 Rhode 
Gofor No. 2 Peck 
Texaco No. l Wisness 
Investors No. l Shade 
Amerada No. l Mogen 
Texaco-Blue Buttes Madison U-M-48 
Amerada No. l Wherely ~. 
LOCATION SAMPLE 
SPOT SEC T-N R-W SOURCE 
NE NE 36-137-100 AMS 
NW NE 36-140- 76 AMS 
SW NE 33-141- 80 AMS 
SW SW 20-161- 97 AMS 
SW NE 24-149- 93 NWS 
SE NW 22-149- 91 NWS 
NW SW ll-146- 91 NWS 
SW SW 36-147- 96 AMS 
SW SE 10-148- 96 AMS 
SW NE 13-145- 94 AMS 
SW NW 19-141- 96 AMS 
SW SW 36-146- 96 AMS 
SE SW 29-138-103 
SE SW 16-138-104 
SE SE 22-142-104 
NW NE 14-148- 98 
SE SE 6-153- 95 
SE NE 10-151- 94 
SE NE 1-152- 95 
SW SE 17-152- 94 
NW NE 27-150- 96 
SE SW 3-152- 96 
SW NE 8-151-103 
SW SE 10-153- 96 
SE SE 9-150- 95 

















NDGS OPERATOR LEASE 













Texaco No. 1 Government-Pace 
Hunt No. 1 Glovatsky 
Quintana No. 1 USA 
Amerada No. 1 Skjelvik Ut. 
Mobil No. F-11-16-1 Grady 
Amerada No. 1 Doris-USA 
Farmers Union No. 14-21 N.P. 
Amerada No. 1 Signalness 
Shell No. 13x-15 Turnquist 
Moore No. 1 Olson 
Royal No. 1 Zurn Estate 
Royal No. 1-4 Lazarenko 
MERCER COUNTY 
21 Kelly No. 1 Lautz 











Amerada No. 1 Lokken 
Amerada No. 1 Hanson 
Whitson No. 1 Johnsberg 
Texota No. 1 Bauer 
Hunt No. l Dancing Bull 
Texaco No. 1 Fort Berthhold 
Empire State No. 1 State 
Empire State No. 1 Vorwerk 






Carter No. l Semling 
General American No. 1-34 Dresser 
General American No. 1-33 Schultz 
General American No. 1-7 Henke 
SLOPE COUNTY 





Amerada No. 1 Newton 
Texota No. l Kubishta 
Continental No. 1 Servis 
LOCATION SAMPLE 
SPOT SEC T-N R-W SOURCE 
SW SW 14-146-101 
NW NE 3-145- 99 
SE SE 24-145-105 
SE SW 26-150- 97 
NW NW 16-152- 93 
SE SE 2-149- 97 
SW SW 21-145-101 
SE SE 34-151- 96 
NW SW 15-148-101 
NE SE 18-151-103 
NW NE 1-145- 99 













NW NE 28-142- 89 DSL 
·sw SW 10-144- 88 NDC 
NE SW 5-157- 94 
SW NW 18-158- 94 
SW NW 15-158- 93 
SW SE 27-156- 88 
NE NW 9-150- 92 
SE NW 4-150- 93 
NE NW 13-151- 90 
SE SE 28-151- 90 
NW NW 30-152-90 
SE SE 18-141- 81 
SE NW 34-142- 84 
NE NE 33-143- 84 














NE NE 9-136- 99 AMS 
NW SW 31-140- 99 
SE SW 6-138• 95 























Champlin No. 1 Tank 
Amerada No. l N. D. "E" 
Amerada Tioga-Madison Unit C-125 
Ellison No. l State 
Hunt No. l Weyrauck 
Amerada No. 1 Moe "A" 
Amerada No. l North Dakota 
Texaco No. 1 Hovde 
Hunt-Skelly No. 1 State 
Hunt No. 1 Beaver 
Hunt No. l Hoover 
Hunt No. 1 Martin-Johnson 
Hunt No. 1 Hamers 
Sun No. 1 Heier 
Amerada No. 1 Trogstad 
LOCATION SAMPLE 
SPOT SEC T-N R-W SOURCE 
NE SE 7-156- 96 
NW NW 16-154- 95 
NW SE 2-157- 95 
NE NE 16-159- 96 
NE NE 27-156- 97 
SE NW 8-155- 95 
NE SE 16-156- 95 
NW NW 15-154- 98 
NW NE 16-158-103 
SW SE 10-159-102 
NE NW 3-158- 99 
NE NW 4-158-100 
SE NW 20-157- 98 
NE SE 25-159- 95 


















List of Wells Used as Supplementary Structure and Isopach 
Control Points 
NAME 




Pel-Tex No. 1 Landa 




Warren No. 1 M. Johnson 




Skelly No, 20 Clear Creek Madison Unit 
Consolidated No. 23-1 FLB £!!1. 
McLEAN COUNTY 
49 Stanolind No. 1 McLean Co. 
MOUNTRAIL COUNTY 
1315 Williamson No. 1 Bratlien 
OLIVER COUNTY 
95 Youngblood Bros. No. 1 Wachter. 
SLOPE COUNTY 
4673 States Oil No. l Sedvie 
STARK COUNTY 
4757 Union Oil No. 1 Schank 
WILLIAMS COUNTY 
4916 L. Runt No. 1 Trogstad 
LOCATION 
SPOT SEC T-N R-W 
SE SW 5-130-100 
SW SW 32-130•100 
NW SE 27-159• 94 
NW NE 10-159- 93 
SW NE 35-152- 96 
SE NE 23-151-101 
SW SW 28-150- 80 
NE NE 9-158- 92 
SE SW 3.;141• 81 
SW NW 33-133-101 
SW SW 18-139- 92 
NW SW 29-156-102 
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APPENDIX XVII 
Summary of Abbreviations Used in Appendices 
Well 1 Elevation, and Formation Designations 
NDGS--North Dakota Geological Survey Well Number 
KB--Elevation of Kelly Bushing above sea level 
Pm--Minnekahta Formation 
Po--Opeche Formation 





Pab--Alaska Bench Formation 
IPt--Tyler Formation· 
Mo--Otter Formation 
Mks--Sandstone Member-Kibbey Formation 
Mkl--Limestone Member-Kibbey Formation 
Mm--Madison Group Undifferentiated 






Ratio and Percentage Symbols 
SR--Sandstone to Shale-Ratio 
CR--Clastic-Ratio 
A--Anhydrite Percentage of Non-elastic Fraction 
Sample Data Sources 
AMS--American Stratigraphic Co. 
DSL--Denver Well Log Service Co. 
NWS--Northwest Geological Service Co. 
AHC--Amerada Hess Corporation 
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NDGS3134 
SHELL OIL CO. 
NO. 12 • 8 • 1 PROCHASKA 
SE NW8-155N - 93W 
















NO. 1 7020 FED.-McKENZIE 
NWSE 11 -147N -103W 
DATUM 
J 
























STRATIGRAPHIC CROSS SECTION 
R-P 
& 






CONTINENTAL OIL CO. 
N0.1 SERVIS 
SW NW 26 • 140N -96W 













...,__ _ "-'-.J'-'""'-·""'+-fc;e 






EMPIRE STATE OIL CO. 
N0.1YOUNGBEAR-liANOERSON 
NW NE 1 • 148N -SOW 














MIAMI OIL PRODUCERS 
NO. 1 PAVELICEK 
SWNE 21 - 141 N ·95W 





NO. 1 FORT BERTHOLD 
SENW4-150N-93W 
K 
MOUNTRAIL CO., NORTH DAKOTA 
GR L 




SE NE 6· 141N -96W 
DUNN CO., NORTH DAKOTA 
GR L 
NDGS 4061 
MOBIL OIL CO. 
NO. F-11-16-1 GRADY HEIRS 
NDGS3044 
AMERADA PETROLEUM CORP. 
N0.1 &ELLE 
NE NE 27 • 143N • 92W 
DUNN CO., NORTH DAKOTA 
GR L 
NW NW 16 • 152N -93W 
McKENZIE CO., NORTH DAKOTA 
GR L 
NDGS2816 
DAVIS OIL CO 
NO. 1 CARKUFF 
SW SE 12 • 164N • 92W 
NDGS3199 
AMERADA PETROLEUM CORP 
NO. 1 STEFFEN 
NWNE 16-144N-92W 




SHELL OIL CO. 
N0, 12-8-1 PROCHASKA 
SWNW8-166N-93W 
NDGS2618 
PAN AME RICAN PETROLEUM 
N0.1 HUBER 
SW SE 15. 145N • 91W 




EMPIIRE STATE OIL CO. 
ND.1 YOUNGBEAR- SANDERSON 
NW NE 1 • 148N • 90W 
McLEAN CO., NORTH DAKOTA 
GR L 
21.5 Ml . 14.5 Ml. 
p 





NO. 1 RUDOLPH BROTHERS 
NWSE 23 · 167N ·91W 
-¢-
NDGS 3228 
UNION 01 L CO. 
N0.1 ELEFSON-FEDERAL 
NE NE 6 -167N · 91W 
NDGS4386 
EMPIRE STATE OIL CO. 
NO. 1 VORWERK 
SE SE 28 • 151N -90W 






NO. 1 SPETSTOSE R 
SW NW 19 • 152N -SSW 
MOUNTRAIL CO., NORTH DAKOTA 
GR L 
MONSANTO CHEMICAL 
NO. 1 JACKSON 
NDGS 2051 
DAVIS OIL CO. 
NO. 1 PETERSON 
SE NE 28 • 153N • 86W 
WARD CO., NORTH DAKOTA 
NDGS 105 
STANOLIND OIL & GAS 
NO. 1 WASWICK 
SW NE 2 · 153N -85W 
WARD CO., NORTH DAKOTA 
MOUNTRAIL CO., NORTH DAKOTA MOUNTRAIL CO., NORTH DAKOTA 
NW NW 28 • 168N · 91W 
MOUNTRAIL CO., NORTH DAKOTA 
GR L 
GR L GR L 
14.4MI. 12.3 Ml. 18.2 Ml. 5.4MI. 
NDGS 4333 
UNION 01 L CO. 
NO. 1 LINBURG 
SE NE 24 • 169N • 91W 
NDGS4162 
PEL-TEX - CONOCO 
NO. 1 EDWARDS 




SE NW 1 -160N ·92W 




A - ACOUSTI LOG 
ES - ELECTRIC LOG 
GR - GAMMA RAY LOG 
L - LATEROLOG 






SP - SPONTANEOUS POTENTIAL LOG 200' 
HORIZONTAL: NOT TO SCALE 
L 
NDGS 4153 
CHANDLER & ASSOCIATES INC. 
NO. 1 WICKMAN 
NE NE 29 -164N • 84W 






NORTH AMERICAN ROYALTIES 
N0.1 BAILLIF-RAMEDEN 
NW NW 3 -161N -tl1W 







STRATIGRAPHIC CROSS SECTIO 
B-L-N & L-K-P-S . , . 
"; ··,.··' c_-1:,_· --------











NO, 1 FARSTVEET 
SW NW 21 - 140N · 105W 





NO. 1 DAILY 
SE SE 22-142 N - 104W 
















NO. 1 FARSTVEET 
SW NW 21 - 140N - 105W 





















AMERADA HESS CORP 
NO. 7 MEDORA HEATH UNIT 
SE SE 11 - 139N - 102 W 
BI LLINGS CO., NORTH DAKOTA 
GR L 
-¢- -¢- <> -¢- J -¢- -¢- -¢- • 4 -¢- K 
NDGS 1705 NDGS 3654 NDGS 3020 NDGS 3084 NDGS 4062 NDGS 4385 NDGS 3157 NDGS 4085 NOGS 1744 NDGS 4113 
NORTH AMERICAN ROYALTIES QUINTANA PETROLEUM CORP HELMERICH & PAYNE SINCLAIR OIL & GAS CO. SHE LL 01 L CO. SHE LL 01 L CO. CAROLINE HUNT TRUST AME RADA PETROLEUM CORP AME RADA PETROLEUM CORP TEXACO - SKELLY 
NO. t BAD LANDS NO. t U.S.A. NO. 1 FEDERAL-7009 McKENZIE NO. 1 FEDERAL-7020 McKENZIE NO. 22-X • 28 · t NO. 13-X · 15 TURNQUIST N0.1-A NELSON NO. 1 USA- DORIS UNIT NO. 1 WHERELY- RISSER--OLSON NO. 1-A FORT BERTHOLD 
SE SE 22 - 143N - 103W SE SE 24 - 145N • 105W NE NW 33- 146N. 104W NWSE 11 - 147N - 103W SE NW 28 - 148N - 101W NW SW 15 · 148N · 101W SE SE 2 • 149N • 97W GOLDEN VALLEY CO., N.D. McKENZIE CO., NORTH DAKOTA NWSE 11 . 149N - 98W NE SW 7 -149N - 96W SE NW4- 150N • 93W 




SUNRAY D-X 01 L CO. 
NO. t NORTH DAKOTA- FEDERAL 
SWNW31 , 139N·101W 






NO. 1-24 FEDERAL 
NW NE 24 • 138N • 101W 




PAN AMERICAN PETR.CORP. 
NO. 1 USA-MACAULEY "B" 
SE NW 29 • 137N • lOOW 




H. L. HUNT 
NO. 3 N.P.A.R . "A" 
NE NW 23 • 136N - 101W 




WESTERN NATURAL GASCO. 
NO. t TRUAX - TRAER 
NWSW13-132N-102W 






PEL- TEX PETROLEUM CO. 
NO. t KENNEDY 
NW NW 17 • 130N - 100W 




17.9MI. > 5.9 Ml. 
NDGS 4654 
INTERNATIONAL NUCLEAR CORP. 
NO. t SUSA & OTHERS 
SW NE 30 · 130N - 102W 




A. J . HODGES IND. 
NO. t HESTEKIN 
NE NE 15 · 130N · 104W 






A . J. HODGES IND 
NO. 1 SUSAG- WICK 
NESW15-130N-104W 

























GOLDEN EAGLE REFINING CO. 
NO. 1 HOLECEK 
NE NE 17 - 129N - 104W 

















KIBBEY SANDSTONE ~-f-t.::::;::;~:::,-~~-C: ~==-t-t-:::::~:,-~~---.::--=:5.:i---t--:::::::5-~~~~~~~~~~~~~~ DATUM 
12.4 Ml. 
LOG TYPES 
A - ACOUSTI LOG 
ES - ELECTRIC LOG 
GR - GAMMA RAY LOG 
L - LATEROLOG 
N - NEUTRON LOG 










NORTH DAKOTA .. 
STRATIGRAPHIC CROSS SECTION:11--. 
I-J-K & I-A-H 
--- -----P.l.a.bi 
GEOLOGY LIBRARY 
Unt~ersity of IYortb {) k a ota 
' 
E NDGS 151 
HUNTOILCO. 
NO. 1 KLEVEN 
-9-
NOGS 2185 
FLETCHER OIL CO. & OTHERS 
N0. 1 BOEHM 
NOGS 3978 
AUSTRAL OIL CO. 
NO. 1 LEINGANG 
NOGS 3859 
AMERADA PETROLEUM CORP 
NO. 1 MEYER 
NDGS4111 
UNION OIL CO. 
NO. 1-15 N.P.R.R. 
NOGS 4100 
UNION OIL CO. 
NO. 1 N.P.R.R. 
T 
G 
SW SW 18 • 140N -BOW 
BURLE IGH CO., NORTH DAKOTA 
SW NE 11 · 139N • B2W 
MORTON CO •• NORTH DAKOTA 
SE NW 34 - 137 N - 83W 
MORTON CO., NORTH DAKOTA 
SE NE 34- 135N • 83W 
MORTON CO., NORTH DAKOTA 
SE SE 15 • 132N -84W 
GRANT CO •• NORTH DAKOTA 
NW NW 23 • 131N -85W 






LI TH OZONE 
GR ES 
GR N 







CONTINENTAL OIL CO. 
NO. 1 STOXEN 
NW NW9 -140N -93W 






















UNION OIL CO. 
NO. 1 PFLEPSEN 
NW NW 11 • 139N • 93W 
STARK CO., NORTH DAKOTA 
GR L 
6.8 Ml. 
17.4 Ml . 
NDGS2004 
SKELLY OIL CO. 
N0. 1 STIEG 
NW SW 9 -13BN • 92W 
STARK CO., NORTH DAKOTA 
GR L 
7.2MI. 6.9 Ml. 
12.2 Ml . 
• 
NDGS 4 134 
TEXACO INC. 
SP 
NO. 1 SCHANK 
NWSE 15 - 137N - 92W 






AMERADA PETROLEUM CORP. 
NO. 1 GROSZ 
NW NE 35 -136N -93W 




' 8.0 M l. 
-9-
NOGS 3636 
CARDINAL PET. & OTHERS 
NO. 1 BEIRWAGEN 
SW NE 1 • 133N • 90W 
















NO. 1 N.P.R.R. 
NW NW 23- 131N -85W 













9.7 Ml. 22.8 M l. 34.2 Ml. KIBBEY FORMATION 
LOG TYPES 
A - ACOUSTILOG 
ES - ELECTRIC LOG 
GR - GAMMA RAY LOG 
L - LATEROLOG 
N - NEUTRON LOG 





HORIZONTAL: NOT TO SCALE 
NORTH DAKOTA 
STRATIGRAPHIC CROSS SECTIONS 







AMERADA HESS CORP 
NO. 7 MEDORA HEATH UNIT 
SESE 11 • 139N - 102W 























AMERADA HESS CORP. 
NO. 2 JOU BE RT 
NW NW 10 - 139N - IOOW 
BILLINGS CO., NORTH DAKOTA 
I 
GR L 
KIBBEY LIMESTONE 10.6MI . 
D 
NDGS 3277 
SUNRAY D·X OIL CO. 
NO. I MENKE 
NE SE 14 - 142N - B5W 









LI THO ZONE 
~---......... --~-~ 
ALASKA BENCH FORMATION 





YOUNGBLOOD & YOUNGBLOOD 
NO. 1 WACHTER 
SESW3-141N - 81W 




TENNESSEE GAS TRANSMISSION CD 
NO. 1 STATE - DULETSKI 
NDGS4224 
SHELL 01 L CO. 
NO 44 -X-10-1 MEDUNN 
SE SE 10 - 139N • 98W NW NW 16• 139N - 99W 
STARK CO., NORTH DAKOTA 
<> 
NDGS 4579 
VESSELS & BASS 
NO. 1 BOURGOIS 
SW NE 33· 141N -BOW 
BURLEIGH CO., NORTH DAKOTA 
SP ES 
= 4.5MI. 
STARK CO .. NORTH DAKOTA 
<> 
NOGS 161 
HUNT OIL CO. 
NO. 1 KLEVEN 
E 
SW SW 18 - 140N -BOW 
BURLEIGH CO., NORTH DAKOTA 
GR ES 
NDGS4228 
SHELL OIL CO. 
NO. 22-2-2 STEFFEN 
SE NW 2 • 139N • 97W 




CONTINENTAL OIL CO. 
NO. 1 SERVIS 
SE NW 25 • 140N - 96W 
STARK CO., NORTH DAKOTA 
NDGS 1936 
SINCLAIR OIL a GAS CO. 
NO. I J, MUECKE 
SE NE 29 · 140N -94W 
STARK CO., NORTH DAKOTA 
<> C 
NDGS3516 
CONTINENTAL OIL CO. 
NO. I STOXEN 
NW NW 9 - 140N ·93W 
STARK CO., NORTH DAKOTA 
GR L 
NDG5824 
NORTHWEST OIL a DRLG. CO. 
NO. I HAMANN 
SESEB - 141N - 91W 




NO. I F. LEUTZ 
NW NE 28 - 142N. 89W 
MERCER CO., NORTH DAKOTA 
<> 
NDGS3277 



















CAROLINE HUNT TRUST 
N0. 1 RYBERG 
NW NW 23 • 140N - 79W 
BURLEIGH CO., NORTH DAKOTA 
GR ES 
NOGS19 
CONTINENTAL OIL CO. 
STRAT TEST G-18 
SWSW 6 -140N - 77W 
BURLEIGH CO., NORTH DAKOTA 
SP ES 
NDGS 174 
CONTINENTAL 01 L CO. 
NO. I OUEMELAND 
NW NW 3-140N - 77W 
BURLEIGH CO., NORTH DAKOTA 
SP ES 
NOGS4199 
CHEVRON 01 L CO. 
N0.1 KOSKI 
NESE 11-141N-76W 
BURLEIGH CO., NORTH DAKOTA 
GR L 




CONTINENTAL - PURE 
N0.1 PATTERSON LANO CO. 
SE SW 15-141N -75W 




CAROLINE HUNT TRUST 
NO. I SAUTER 
NW NE J:1-142N • 74W 




NO. l·A NORTH DAKOTA 
SE NE 36· 141N • 73W 
KIDDER CO., NORTH DAKOTA 
11 .2MI. 17.0MI. 
MEDORA 
LITHOZONE 
..,...._, _____ ~ _...,.,., 
ALASKA BENCH FORMATION 
<> 
NOGS230 
CARTER OIL CO. 





NE SE 16 • 143N • 71W 









A - ACOUSTI LOG 
ES - ELECTRIC LOG 





STRATIGRAPHIC CROSS SECTIONS 
L - LATEROLOG 
N - NEUTRON LOG 
SP - SPONTANEOUS POTENTIAL LOG 
200' 
HORIZONTAL: NOT TO SCALE 











PENNANT DRILLING CO. 
N0.1 FORNEY 
SE SE 3°11N-32E 




SUNRAY & OTHERS. 
N0.1 HAUCK 
NE NW 24 • 11 N - 33E . 






PORTER & -OTHERS 
NO. 1 SAVAG"E 







AME RADA PETR CORP. 
N0.1 SAVAGE BROTHERS 
NE NE 6-12N ° 34E 




D-AT_U_M------------------+...!.i i'--?=~':c-~ - -+----i-+-=~,.------e---j 
KIBBEY LIMESTONE r F- " 8.4MI. (. 8.0 Ml . 
MB -¢- -¢-
13 
SINCLAIR OIL CO. 
-¢- MC 
14 







PHILLIPS PETROLEUM CO. 
NO. 1 N.P.R.R. 
SESE9 - 13N-34E 







GULF OI L CORP. 
N0. 1 KEE 
NE SE 5 -13N - 35E 
GARFIELD CO., MONTANA 
¢-
7 
RODEN & MC RAE 
NO. 1 ELLIOT-GOV'T 
SE SE 2 -13N • 37E 





AMERADA PETROLEUM CORP. 
NO. 1 CHERRY CREEK SHEEP CO. 
NE SE 35-13N -39E 
ROSEBUD co~ MONT ANA 
GR N 
~ 
4.7 Ml . 14.9MI. 12.8 Ml . 
-¢-
17 
¢- ¢- I 




NO. 1 GOVERNMENT 
NW NE 2-12N•40E 





SHELL OIL CO. 
NO. 14-34 WILLIAMSON 
SWSW34-16N-42E 






PAN AMERICAN - N.P.R.R. 
NO. 1 N.P.R.R. 
NE SW 33-17N • 49E 






NO. 1 STATE 
NW SE 36 • 1BN • 49E 













STANOLIND - AMERAOA 
NO. 1 STATE 
NWSE 36 - 18N -49E -
N0.1 WYSE 
SWSW 15-18N -51E 
DAWSON CO., MONTANA 
NO. 41-26 KUBESH 
NE NE 26 • 18N • 53E 
DAWSON CO., MONTANA 
NO. 1 MULE CREEK-N.P.R.R. 
SWSW1-16N-56E 
MOBIL PRODUCING CO. 
NO. F-44-34-P 
SE SE 34 - 16N -57E 
DAWSON CO •• MONTANA 
NO. 1 RIECHOFF 
SWSE 17-14N -60E 
WIBAUX CO., MONTANA 
18 
PRUET & HARRISON 
N0.1 MISKE 
SW SW 29-13N - 60E 
WIBAUX CO., MONTANA 
NDGS 4467 
LAMAR HUNT 
NO. 1 FARSTVEET 
SW NW 21 • 140N • 105W 
NDGS 4308 
SKELLY OIL CO. 
NO. 1 REINHOLX 
SE NW 23 -139N -104W 
NDGS 4498 
PUBCO PETROLEUM 
NO. 14-16 EMPIRE-FEDERAL 
SE SE 14• 139N, 103W 
NDGS 3573 
AMERADA HESS CORP. 
NO. 7 MEDORA HEATH UNIT 
SE SE 11 • 139N • 102W 
BILLINGS CO., NO. DAK. 

















10.6 Ml . 13.3 Ml. 18.5 Ml. 6.8 Ml. 18.4 Ml . 7.6 Ml. 
\ 
GOLDEN VALLEY CO., NO. DAK. GOLDEN VALLEY CO., NO. DAK. GOLDEN VALLEY CO •• NO. DAK. 
11.SMI. 10.4 Ml. 
LOG TYPES 
A - ACOUSTI LOG 
ES - ELECTRIC LOG 
GR - GAMMA RAY LOG 
L - LATEROLOG 
N - NEUTRON LOG 

























J KIBBEY LIMESTONE --- DATUM 
MONTANA REGIONAL 
STRATIGRAPHIC CROSS SECTIOfi.:L-"'"---::,J'-
MA-MB & MB-MC-I-A GEOLO -
GY LIBRAR 



































MOBIL F41 • 7. P MICKELSON 
NENE7°9N°9E 
BUTTE CO., SO. DAKOTA 
GR , ES 
-¢-
3 
MULE CREEK 41-33 STATE 
NE NE 33 ° 13N. IOE 




J.P. EVANS-OVERBES TRUST 1 CAPP 
NW NW9-13N°16E 






SHELL 22°7 BASTIAN 
SE NW7°15N-16E 





SHELL 14-18 GREIS 
SW SW 18 • 17N • 18E 





SHELL 22-12 EVRIDGE 
SE NW 12 • 18N. 19E 
CORSON CO .. SO. DAKOTA 
GR es 
23.2 Ml 0 
LOG TYPES 
A - ACOUSTILOG 
es - ELECTRIC LOG 
GR - GAMMA RAY LOG 
L - LATEROLOG 
N - NEUTRON LOG 
¢-
8 
I.J.WILHITE 1 STATE 
SE SW 36 • 22N • 21E 




YOUNGBLOOD & YOUNGBLOOD 
1 DRASKOVICH 
SE SE 20 • 23N • 22E 








UNION OIL 1 N.P.R.R. 
NW NW 23 °131N °85W 
GRANT CO., NO. DAKOTA 
MINNEKAHTA FORMATION 
OPECHE FORMATION 













SI' - SPONTANEOUS POTENTIAL LOG 
200· 
HORIZONTAL: NOT TO SCALE 
SOUTH DAKOTA REGIONAL 
STRATIGRAPHIC CROSS SECTION 
SA-G 
SURFACE LITHOLOGIC DATA FROM STONE 
1969. P 239-243 & 249-254 
~ GEOLOGY I 'P. 
University of N ·!· RARY 
01,t, ~akczt~ 
Plate 4 
¢ NO I NFORMATION AVAILABLE 
A CONTROL WELL FROM WHICH SAMPLES EXAMINED PERSONALLY 
<> SAMPLE CONTROL FROM OUTSIDE SOURCE 
0 STRUCTURAL CONTROL, NO SAMPLES EXAMINED OR SAMPLE 
QUALITY TOO POOR FOR QUANTITATIV E INTERPRETAT ION 0 LOG EXAMI NED, NO PENNSYLVANIAN UNITS PRESENT 
~ ORY TEST - INFORMATION NOT I NCLUDED IN STUDY 
-- FAULT TREND IMPLIED 
WFIELD 
0 WELL UTILIZ ED ONLY I N CROSS SECTIONS 
~ PLATE 4 a 5 l_ MONTANA AND SOUTH DAKOTA REGIONAL 
__[ STRATIGRAPHIC SECTIONS (SEE PLATE 2) 
I •• ee •• ea 
PLATE 6 V J PLATE 7 ~
PLATE 8 / _,.H DAKOTA STRATIGRAPHIC SECTIONS 
PLATE 9 V 







LOCATION OF NORTH DAKOTA 
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COUNTY INDEX MAP 
0111~90.0IOO 
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LOCATION MAP ILLUSTRATING NETWORK OF STRATIGRAPHIC C -~ 
D BLACK HILL S SURFACE EXPOSURE OF MINNELUSA FORMATION. (FROM STONE, IINMI, PL ATE I) 
SEE PLATE 3 FOR IDENTIFICATION OF ll'ORTH DAKOTA WELL S. 
G~OL.OGY LIBRARY 
1Jh1vers1ty of Nnrti. " , . 
Plate 2 
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